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PREFACE TO THE FIFTH EDITION 


The preparation of this book was originally undertaken 
in an attempt to point the way toward a reduction in mor- 
tality among poultry flocks, nhich number more than 
3,000,000, and nhich contribute directly to the income of 
about 70 per cent of the farm families in the United States. 
We have earnestly endea\ored to present material which is 
scientifically accurate, and yet not so technical as to be 
difficult to undemtand and put into practice. Important 
advances in poultry disease research have made succeeding 
editions necessary. 

Establishment of the Regional Poultry Research Labora- 
tory, which opened in 1939 at East Lansing, ^Michigan, is 
evidence of the growing recognition of the importance of 
poultry disease research. A continuing program of such 
research is essential to the practical solution of nen problems 
which are constantly arising to challenge the skill and the 
economic existence of flock owners. 

It is our belief that the health and efficiency of any flock 
depend not only on the eradication and control of trans- 
missible diseases, but c\ en more on soundness of body and 
inherited vigor, on adequate nutrition In the sense of com- 
plete rations which arc reasonably well balanced, and on 
suitable environment includtnig physical and sanitary pro- 
tection. It is our further belief tliat the successful control 
of most disca‘‘es and parasites of poultry depends on strict 
adherence to the jirinciple^ of*lr>’piene and ’'anitation and 
go(Kl management. New medicinal agents will continue to 
pro\c very helpful, hut they should not he looked upon ns 
suh'.titutcs for good innnagcinent. We have trietl to con\cy 
to the reader our conception of what these beliefs involve by 
emphasiring their relation to the problem of prevention and 
“ C^) 
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small probe \^lucb Im a short ttinof; Ijook on one cntl a 
spreader for liol liu;* the nls ipirt nflir tl)c inosjon has 
been made an I a rtnm\cr (^cMnl iJjlTifcnt stales are avail 
able) for taking out the tistul s 

Good lipht IS es'^ntial an 1 if tht wtalhtr is not too vvirtn 
the operation is licst performcil m bright sunlight Strict 
cleanliness «hould l>c ohscrvcil even tliougli the fonl is \ct\ 
resistant to the ordmarv pus-forming organisms 
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present the bird from Wcoming a "slip ” It is therefore 
important that the ja^\s of the remover raahc perfect con- 
tact Care must aLo be tafen not to rupture an> of the 
primary blood-vessels or micmal Iiemorrliage will result in 
death before the bird is removed from the operating table 
The remover is carefull> worked over the testicle and so 
manipulated as to enclose the entire organ without including 
the arter> Tlic testicle ma> then be draw n out w ith a slight 
twisting motion If bleeding is at all profuse, the blood ma> 
be removed by inserting small plctlgets of absorbent cotton 
held in forceps or tweezers, and removnng them as soon as 
they become saturated 


After the testicles and all cotton or other foreign matter 
have been removed, the spreader is taken out and the skin 
allowed to slip back over the incision The fowl may then 
be removed from the table, holding it carcfullj but securelj 
so that it mil not struggle, and placed in a clean coop or 
small ^ard where, with Uie other operated birds, it can be 
given food and water, and where it can be kept quiet for a 
ew daj s It is best to let the y oung capons rest on the floor 
or ground for a few nights, as the less living and jumping 
ey do until the wound is healed, the loss hkelv is secondary 
hemorrhage to occur The fowls ^em to suffer very little 
inconvenience from the operation, and are usuallv ready 
to and dnnk as soon as rdeased 

twmg the first few davs they should be examined occa- 
siona y for wind puffs,” which sometimes develop from 
'«'der the skm If large puffs are 
V?" incised to release the air The original 

tim j ^ entirely healed m from tw o to three w eeks’ 
time, and no further trouble is likely to result 

u relate<l cliermcalh to the fe- 

e\ ormone arenow Tvidelv used to bring about pseudo- 
wkcreli, A lo-milligram pellet of stil- 
TT. subcutaneousK, will cause a cockerel to 

^Pl^rance of a capon withm ten or fifteen davs 
in/i ^allv an immediate increase m feed consumption 

and a gr^th increased deposition of fat 

vano omj, or the unsexing of pullets, is not often prac- 



Diseases and Parasites of Poultry 

Cha'picr 1 

THE MORTALITY PROBLEIM 

Diseasfs and parasites continue to exact an annual toll 
from the poultrj’ industry which has been estimated at more 
than S2o0,000,000. This is a direct result of tlie imnatiu'al 
but economically necessary increase in the size of poultrj’ 
flocks, of the concentration of large numbers of fowls on 
relatively limited areas, and of the widespread interchange 
of baby chicks and breeding stock between different parts of 
the countiy*. 

^lost of the economically important diseases of poultry 
arc infectious and contagious. They are readily transmitted 
from fowl to fowl and from flock to flock, tliough sometimes 
by widely varying means. 

In order to reduce or prevent mortality losses the poultrj'- 
inan needs to know: 

1. How to avoid disease outbreaks by proper mctliods 
of management, 

2. IIow to recognize disease outbreaks when they occur, 
and 

3. ITow to obtain a correct diagnosis and specific directions 
for control. 

llcscarcli has been slowly but definitely pointing the way 
to effective dbeas/i control and, liccawse new diseases may be 
expcctwl to appear from time to time, research must be con- 
tinued in order to provide new answers whicli the industry- 
will surely need. 

Accomplishments of the Past. — Tlierc is much encourage- 
ment to l>c found in a comparison of present knowledge rc- 
ganling <H'C.a<e control with the meager information available 
up to about 1010, 

I’ulhjrutu disease theu took its toll almost iineheckcfl be- 
t-ausc the application of the flf^httmntion test for tlie removal 
carrier hetn was not yet norkerl out. Tlie whololilood 

<T) 
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treatment Tlie feathers houM be pulled from the area of 
the ^ound and the entire region should then be cleansed 
thoroughl; with ele'in aarm salt solution (2 level teaspoon- 
fuls of salt in 1 quart of water) folloned a vrann antiseptic 
solution, such as 1 per cent hi>ol 

If the wound extensive enough to require sutunng, 
ordinar> silk thread or small size chromic catgut may be 
used Needles and suture material should be placed in the 
antiseptic solution for a few minutes before being used 
After soakmg m the solution for a short time, catgut becomes 
pliable and ea'^ilj handled lodivudual, rather than contin- 
uous suture are preferable, as thev can be placed in just 
the right positions for most efTectivelv closing the wound 
If deep sutures are reqiured the> should be made with catgut, 
as thev will be gradually ab»orl^ m from ten to twenty da>s 
and do not require removal Skin sutures may be of either 
silk or catgut Care should be taken not to draw the sutures 
too tightly Otherwise thev maj cut through the tissue and 
be of no value 

i^ter the wound has lieen clo>ed, it should be sprinkled 
with a dusting powder sucji as iodoform, bone acid, ora 
Tnixture of sulfatluazole and sulfanilamide in equal parts 

Bimbleloot— An ab«cess of the foot is commonly called 
o^blefoot The primary cause is a bruise or cut on the 
Dottom of the foot through which nonspecific infective 
oiganisms gam entrance A nutritional tj-pe of bumblefoot 
may result from a deficiency of \ itamin A The condition is 
otten not discoyered until the fowl becomes lame Recovery 
occur without any treatment, but it may be hasten^ 

f scab whirb normally is found on the bottom 

o e foot, and pulling or pressing out the pus cores which 
are usvially present If the infection has not become gen- 
enUizetl, recoven mav be prompt and complete In more 
^v w cases it is ncccssan to cut or scrape out the accumu- 
Jited matcHal arid, after thorough cleansing of the wound, 
to p ace the bml m a clean coop by itself where it can be 
kept quiet until jt has recovered Bandaging of the foot 
wnll aid m keeping the parts clean One or two applications 
of antiiOplic solution mav be necessary at intervals of two 
or three day s 
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stained antigen test which is now accepted as a routine 
procedure represents a remarkable advance m our abilitj 
to combat this disease 

Coccidiosis made heavj inroads on manv flocks because 
the life bistorv of the causative oi^anism and the numerous 
species wnth their varving habitats in the fowl were for the 
most part still to be discovered The idea thit \oung 
chickens could he expoai^l to a mild attack of coccidiosis in 
order to develop immunitv against later unscheduled expo- 
sure would not have been acceptwl without the supporting 
scientific evidence from careful research 

Untold thousands of birds were lost annually from going 
light before it was definitelj e»tahhshed that this mahdj 
was frequentlv identical with tul erculosis and that the m 
fected fowls could he identified b\ the tuberculin test The 
simple procedure of disposing of all fowls at the end of their 
first laying jear is now known to be sufficient to prev ent all 
but ver> minor losses from this disease 

Fowl pox took a vearK toll in mortahtv and decreased egg 
production Owners of commercial flocks accepted wnth 
what grace thev could the foregone conclusion that they 
would have chicken pox to contend with each >ear and 
merelv hoped that it would not be complicated bv the dreaded 
avian diphtheria which was not generallj recognized as a 
manifestation of the same disease ^Tiat a contrast exists 
todav when am flock owner can take advantage of modern 
vaccination methods with reasonable assurance that his 
losses from fowl pox will be vnrtuallj ml 
Infectious corj’za then known onlv as roup and colds 
was the despair of man> a poultrvman who watched its 
5 after v ear W jth the know ledge that recov ered 
birds are earners it became a simple matter to isolate all 
5oung stock and to prevent anj contact with older fowls 
In this wa\ the problem of controlling corvza became an 
easy one 

Thousand-j of dollars and vears of effort had been spent 
t" to ‘‘oKe the nddle of blackhead in turkevs 

but t e essential points m its prevention and control which 
^ simple were still to be worked out 

The nutntional disturbances to which fowls are so suscep- 
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the orinnim ini\ \oun{. hitiluil from sncIi cpj.M 'hou 
e'Kicnce of the infcttion in «hort tunc and miny of them 
die Some ho'ne'cr Mirvivi the malid' ind rtot' to inatu* 
nt> ttith the mfecium hK'^hm! in the o\ar> In this manner, 
the di‘=<a'« is frtrn parent to offspring m a 

continuous c% cle 

Marhei! difFtno-j** have fieen notevl m the Mnilence of 
mdividutl ■'trams of '' jtiihntm v>me 'trains bcinff highh 
MHilent for both sounp and adults nhilc others exhibited 
Ion pathostnuitv for the vounp and nere highly xinilent 
for the ulults and still others were relativel) avimlent for 
both \ouiig and adult birds 

Hie resi>tance of S ptiUorum to external mfluenees such 
as eold sunhglit and dnmg as well as to common dis- 
infectants appears not l>c markeiJ The organism apparentlv 
i'> somewhat refnetorv to putrefaction 

Occnneoce —VuUonim di.e*» o is wnlcsprcad tliroughout 
the s orld and i hkcl\ to lx. found wherever chickens and 
turkevs are grown UecaiLH: of its extreme importance m 
commcrtnl iKniUrv raising the disease has been exicnsi'elv 
studictl in order to develop effective tnithod-* for its eradica- 
tion and control 

SrmpUims —The symptoms displav ed bj affected chicks 
and poults are not constant Some <iie «o soon after hatching 
that no svonptoms of anv kind are 'hown, while others present 
a picture of general dejection Tbev stand ‘Tiuddled up’* 
as if cold, arc droopj, and show little inclination to move 
The ejes are closed and the affected birds frequentl} emit 
peculiar, squeak-j chirps, as if m pam In nmn> there soon 
appears a whitish, pastv diarrhea and the vent is smeared 
w ith fecal material 'Hierc is little or no appetite, and Jr- 
r^ular, labored breathing is often noted Stafseth and 
Johnson (1927) reported large losses among infected chicks 
in which the svmptoms were great thirst, waterj , brownish 
diarrhea, and ‘‘swelling up *’ 

Tlie death rate usually reaches its peak wathm five to ten 
daj's after hatching, and while the svanptoms described 
above are frequentlj observed thej do not constitute 
adequate grounds upon which to diagnose pullorum disease 
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tible, especially tlie vitamin deficiencies^ ■were almost entirely 
unloiown, and the losses whidi they occasioned helped to 
swell the total mortality from xmcxplained causes. 

Most assuredly there is encouragement to be found in the 
record of these advances and accomplishments in the control 
of poultrj diseases, and they simply represent the more out- 
standing examples without in anj' sense being a complete 
list, ^’ith such a record of progress it is perhaps no fantastic 
hope to predict that equally successful methods of combating 
the serious disease and parasite problems of the present day 
will be forthcoming. 

The Problems of Today.— Irrespective of the accomplish- 
ments of the past and of one's optimism regarding the future, 
there is still the important question of \\hat to do about the 
problems which confront present and prospective flock owners 
today. The general disease problem has come about partly 
through the unnatural concentration of large numbers of 
fowls in limited areas, and partly through the intensive 
application of impro\ed roetlu^s of selection, feeding, hous- 
ing and management to the one objective of increased egg 
yields. In the race for high egg production, the importance 
of inherent vigor and \'itality has too often been overlooked. 

Prom one point of view it might appear that the ability to 
lay 250 eggs in a year is circumstantial evidence of abundant 
vigor and vitality, irrespecti\c of how that lajnng ability 
may have been brought about. Critical analysis, however, 
seems to indicate that it is entirely possible to throw the 
organism out of balance by stressing some one point in the 
selection program. A hen that has been bred to lay will 
continue to lay as long as it is physically possible for her to 
do so, even to tlie extent of drawing on her own body tissues 
to the physiological limit for the necessary protein, energy, 
vitamins and minerals to be used in egg formation. Such a 
hen is certainly “out of balance” in the struggle for existence, 
and must have man’s artificial protection if she is to survive, 
'riic trouble may be tliat man has not learned as much about 
tlie needed protection (physical, nutritional and sanitarv') as 
he has about the development of hens witli the urge to lay. 
Of course, there arc hundnxls of tliousands of flocks which 
are still far below’ the physiological limit, but wherev er high- 
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bits o( down, also dust pirticles earning the organisms 
and arethu 3 exposed to infection iicforelcax mg tJic meunator 
Ne\vl> hatched birds are extrcnitfv susccptddc to piilloniin 
infection and the hitching of eggs from infected md non 
infected hens in the same inciibitor or t^en in tlic same 
room la oh\ loiislj a dangerous practice 
The work of Hinshaw Lpp ind Moore (1920) indicated 
that comparatneh feu microorganisms are present m the 
air of thorough^ cleaned and disinfected mcuhntors As 

hatching begins houc\cr the nutnher increases npidlj and 

It uas iogicalh suspcctc<l tint if S puUoruvi is present it 
might thus 1 c rcaddj spread 'll hatching time among the 
chicks in the incubator Studies prosed this nctualh to he 
the case and means of suppressing such spread were sought 
The possihihtv of fumigating incubators ujtb gemucidal 
agents recci\cd the attention of man\ workers and fa\orBble 
results ucre ohtaine<l bj using foranldehjde gas \anous 
methcKis of liberating the gas from formalin have been de- 
Msed but the tuo methods roost uidclj used arc (1) the 
potassium permanganate and (2) the ehceseclotli method 
Bneny the potassium permanganate method is employed 
In adding 17 0 grams of potassium permanganate to So cc 
of formalin for each 100 cubic feet of incubator space The 
correct amount of permanganate crystals is placed m a large 
enameled pan which is then placetl in the middle of the 
incubator flie calculated amount of formalin is tlien added 
and the door of the machine quickly closed The door of the 
incubator should be kept closed for at least three hours to 
obtain maximum results After the gas m the machine has 
been freed the chicks are remoaed and placed in clean boxes 
or quarters Three fumigations t«cU e hours apart dunng the 
hatch are recommended with the first being made shortly 
after the first chicks haa c emerged from the egg 
The cheesecloth method is effected by dipping pieces of 
cheesecloth one j ard square in formalin and suspending these 
u et pieces of cloth in the incubator near the fan 'fbe amount 
of formalin recommended is 20 cc for each 100 cubic feet 
of incubatorspaceand the clotbssbould be sufficiently wrung 
out as to be wet but not dnpxnng The treated cheesecloth 
is left in the maclune for at least three hours at which time 
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producing stock is being distnbutcd more v\idel\ and more 
rapidU than information on how to feeil and manage it (and 
a ■willingness to appK that information), there is certain to 
be trouble of the sort suggested 

The flock miner who is producing broilers for market is 
quite properly interested in secunng rapid growth, for it is 
well known that the most efficient utilization of feed is made 
during the early growth penod, but it does not necessarili 
follow that pullets which are reared under similar conditions 
will make the most profitable lavers Neither is it safe to 
assume that the groups or the indmduals which make the 
most rapid growth are the roost desirab'e speamens to sa\e 
for breeding purposes except in the sense of probable trans- 
mission to their offspring of the cliaractenstic of rapid grow th 
This condition which is so desirable from the Mew point of 
broiler production, ma% perhaps be gamed onlj at the expense 
of a shortened life span Clear-cut evidence on this point is 
not j et a\ ailable 

Health and phisical efficienc> m an\ flock are dependent 
upon (1) soundness of bod> and inherited Mgor (2) ade- 
quate nutrition in the sense of complete rations which are 
reasonahlj well balanced, (3) suitable enMronment, includ 
ing phNsical and samtarj protection, and (4) the eradication 
and control of transmissible diseases 

WHAT THE DEATH LOSS IS 

Even a >er 5 casual inspection of the available reports of 
roortahtj m commercial and farm flocks and m egg lajing 
contests will be sufficient to convince anvone that the lo'^s 
of fowls by death often assumes serious proportions Careful 
scrutmv of the records bnngs out the much more significant 
fact that the av erage death loss expressed as a percentage, 
has increased marked^ during recent vears Furthennore, 
there is httk evidence yet available to indicate that any 
marked improvement in the situation has begun to occur 
Mortality m Contest Tiocks — Tlie records of egg-laying 
contests probablv constitute the moat extensive 'ource of 
accurate data on mortality in mature flocks, and it is enlight- 
ening. thouf,h not vtij encouraging, to review these records 
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parrot ina> l>e infc‘< tw! In hum in tulwrcle batilH Hogs nrc 
\crj s«^ecpt^llk• to ai un turlKrt'iilo^w and hca\y k>S5« na'«? 
n'-iiUcil from iht- infMtion in -»wjric liccauM? of cotuiemnation 
of can-as-^ at the jn« king pi uits Tulicrculosis ^u^ed by 
the avian t>pe of thf orguu-im has lioen reporteti in horses, 
fshtTj) i-attlc Rtwl swim Ualdiitii arc rcadilv susceptible 
but rat^ an<J nini .m nLitiveK it“%i<itant to the infection 
Man IS .ipparciitK ipiite n-^j^tant and, aUhough tulierculo^s 
of a\im origin iii> bi-<» n-jHirted in a few instances, the 



Fir 31 *-Sbr,»nne hu^b^l eonerntratron ot •'r>»n tuberculoma m 
J95G (From th€ L S Departmenl of AffnevUvrt ) 


percentage of infection in human !>eings U 'crj' low. Cahes 
maj become infected b\ association with tuberculous fowls, 
but the> are far more resistant than swine, and the lesions 
are local m character 

Sympioias,— Fowls maj become infected at any age, but 
because of the chronic nature of the disease, svtnptoins are 
not usuaib ob»er\ ed in birds le,5 than one j ear of age. One 
of the first indications of tul»erculosis in fowls is loss of 
weight (“going hght’^. As the disease progresses, emacia- 
tion becomes severe, until the affected bird weighs but a 
fraction of its normal poundage. In later stages of the 
the combs, wattles, skin and mucous membranes of 
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One of t!ie earliest reports of this sort is that of Dunnidiff 
(1913)* who analyzed the mortality in ten years’ egg-laying 
tests in New South ^Yales and found a death loss of G.3 per 
cent a year for a total of 5448 hens. In three of the ten 
years the loss was less than 3 per cent, and in only one year 
did it exceed 10 per cent. 

Card and ICirkpatrick (1919), in reporting the seventh 
Storrs competition, found a mortality of 15 per cent among 
1000 pullets entered in that year, and called attention to 
the fact that this was a higher mortality than in any previous 
year of competition. 

Anderson (1928) reported an average mortality of 25.4 per 
cent for the first five years of tlie New York State Egg Laying 
Contest at h'armingdale. In the sixth Farmingdalc contest 
the mortality was still higher, being 28 per cent among ‘\^^lite 
Leghorns and 45.G per cent among Rhi^e Island Retls, these 
being the only breeds represented by 200 or more pullets. 

Stafseth and Weisner (1931) reported the death loss among 
10,000 pullets entered in eight successive laying contests in 
Michigan and showed tliat it averaged 19 per cent a j'ear. 
Distribution of this mortality by months is shown in Table 1. 

Since 1930 this contest has been started each year on 
October 1 instead of November 1. Corresponding data for 
the seven years, 1930-1937, as reported by Weisner (1937), 
arc given in Table 2. The total number of pullets in the 
seven years was 7124. The dcatli loss was higher than in 
the preceding eight years, and there was a rather marked 
seasonal shift in the mortality cur\'c. 

Alder (1931) gives the mortality percentages in each of 
seven successive contests in Utah as 13, 35, 33. 27, IS, 20 
and 58, respectively, llic excessively high ligurc in the 
last year is attributc<l in part to an outbreak of infectious 
larxTigotracheitis sliortly after the oj)cning of the contest. 

Tliat this high mortality is not confinecl to the older plants 
U shown by the reports of the newly established New York 
State Egg leaving Contests at StnfTortl and Ilorsehends, in 
which the mortality during the first contest year, 1931-1032, 
was 24.7 and 20.1 jwr cent, respectively. Death losses at these 

* A tiijJjocmj.liy of Jaemtur* titrJ U eivt-n »h« end of rich chs^(rr. 



102 DAcrruni mssases 

ThcbC are gmjish or jeUow tuinor-likc snellinga found m 
\ariou3 organa and parts of the l>ocli, being most prD\alent in 
the In er,spleenond mtcatinc^, less >o in the lx>ncs, lungs, o\ arj , 
peritoneum and other stru(.tiire> These tuherculous nodules 
\aT\ in size from a pm-head to a small marble, and maj be 



so numerous as to imolve practically the entire organ, espe- 
cially in the h\er and spleen. When extensively diseased, 
the h\cr, as well as the spleen, is enlarged and the tubercles 
are readm obserted upon examination. Xodnles of various 
sizw may be found in the intestine, also in the peritoneum. 
\\ hra tubercles arc present in the wall of the intestine, many 
of them open into the bowel and thus an active lesion maj 
continuously discharge countless tubercle badUi into the 
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Tabix 1— MovrniY Di'thibutios or Mobtauty ix Tur Mjchioas 
I 00 Iayiso Covtcw Dlwno tub 1W2 1910 (Data or 

STArPLTii ASi> MeteNKB 1*>11 ) 



Toisl 

dcstha 

morislit^ 

of yetrly 

Month 

each month 

total 

No^emljer 

fi» 

0 C2 

3 3 

DeeemVier 

137 

I 37 

7 2 

Janu3r> 

13C 

1 30 

7 2 

lebrutry 

127 

1 27 

C 7 

March 


2 21 

11 0 

Apnl 

235 

2 35 

12 4 

May 

31G 

2 10 

11 4 

June 

ICG 

1 Co 

8 8 

July 

203 

2 OS 

11 0 

Auetut 

121 

I 21 

0 5 

SeptemlxT 

U3 

1 43 

7 5 

Octoljcr 

100 

1 00 

5 3 

Date unknown 

23 

0 23 

1 2 

Total 

I89S 

IS OS 

100 1 

* Calculated as a 
Diag of the year 

percentage of the total num)«r of pullets 

1 at the IwEin 


Tabi-e 2— MovrHi.T DisTRiBt.Tto> or Mortautt is the 

MiCUtOAN 

Eco Lattso Contest 

PCRISO THE 3 t 

;ars 1930-1937 

(Data of 

INeisveb 1937) 

Month. 

Tout 
deaths 
each month 

Per cent 
mortality • 

Per cent 
of yearly 
total 

Octol>er 

115 

1 Cl 

C 1 

November 

lOS 

1 52 

5 7 

December 

127 

1 78 

6 7 

January 

130 

1 82 

6 9 

February 

140 

1 97 

7 4 

March 

IS4 

2 58 

9 7 

Apnl 

174 

2 44 

9 2 

NIaj 

192 

2 70 

10 2 

June 

197 

2 77 

10 4 

July 

201 

2 85 

10 8 

August 

153 

2 22 

8 4 

September 

ICl 

2 20 

8 6 

Total 

1890 

20 53 

100 0 


* Catenated aa a porcentaec of the total number of pullets at the beRiD* 
ins of the > ear 



, 0 ^, BH'THiIII MitlSlS 

..thasm-iUiiM-x!'™- a mmutc oroo'mt (1 ««■» 

Litre! n.tprepirn»irtwn<.f tuiicmilra “'jLug!. 

^rc Tlio point of tt.f nmnlk; m<i.t not lie P"f 

till skill liettilM lu!«r.a!m.li-li<.~itol ' ,L inirt- 

„ot Eitc tlic ilt^irt’l ren. tioi. On the ot icr Imli !. tUc 

tion mint not lie nuflf t*«J suiHrfianU> as Ui 

liUl; to riiptiirt iimltr .In pressure 

ore best rcatl fortj-eJg^^ 
hours foilotnng mj^tjon 
Man\ reactions will ap” 
pear mthin tnentj-four 
hours, hut some ore 
sloncr in becoming cv*> 
dent, thtn-forc in order 
that none l>e mUsM b> 
reailmg too earljj fort>' 
eight hours should elapse 
after injection before 
final readings arc made. 

A positive reaction con* 
sisU of a dougiiv srreU' 
rog of the inject^ 

wattle. Tlicyvarj greati.' 
in size and ®PP^ 
blanched as compa^ 
rvith the red color of the 
normal vvattlc. 

The success of the test 
depends largelj upon the 
sViU of the operator and 
the potencj of the tu- 
berculin Used Occasionally an advanced case of the 
does not give a reaction, but sudi birds usually 
clinical symptoms which are suggestive, and tihich sbou 
be considered in making the diagnosis. i *« 

A rapid agglutination test for the detection of tuberimlosi 
in fowls has Ijcen reported by Moses, Feldman, and -Man 
(104*5) ondbj Karl-on, Zmober and Feldman (1950)- Kicnej, 



lie 3L— Tfc« wittle t«*t for 
lul^rulcd 9 Tb« iVf^i«n «atUe 
u mdenne ot {RfectKHi 
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contests ha\e since decreased to a lo^ of 13 9 per cent in 
1940-41 , w itli an li-j ear aa erage of 18 1 per cent 
An occasional report of a more fa\ orable nature is to be 
found as, for example, that of Dudlej (1928) i\ho calculated 
the death loss among IMiite Leghorns, W\andottes 

and Rhode Island Reds m the Harper Adams Laj ing Trials 
(England) for the fifteen-jear period 1912-1927, and found 
it to be 7 2, 6 8 and 5 7 per cent, respectivelj An inspection 
of "Tlie Register of Records in laj mg Trials,” issued annu- 
alh since 1927 bv the National Poultry Council shons, 
howe\er, that there was a stead\ increase in losses b> 
death among the 171,888 birds entered m recognized British 
lading trials through the jear 1937 In 192G-1927 the 
mortality among all breeds in all trials \\as 6 6 per cent, 
but bj 1936-1937 it had increased to 17 7 per cent 
According to the Council of American Official Egg Laj mg 
Tests, the death loss among 13,207 birds m all tests during 
1947-48 amounted to 13 9 per cent 
Phtt (1049) reported that inortalitv from all causes among 
T8 090 birds entered from 1937 through 1947 in standard 
egg laMtig tests m the United States a\crnged 17 0 per cent 
There nmis a decrease from 21 per cent in the first two \cars 
to 14 per cent in each of the last three of the 10-\tar 
period 

Brunson and Godfr<^ (I0o2) in reporting n 14-^ear sum- 
mary of inortnlitN in the Oklahoma egg Hn mg test indicated 
a range from 26 per cent m the luglicst a car to 14 per cent 
in the lowest, with an a\ erage slighth o^e^ 20 per cent 

rVaOEs —It, be. \beA 

poultr\men who rai‘^j llicir own pullets and who arc in a 
jio'sition to gi\e thc«c pullets e\cr\ opportunit\ h\ putting 
them in winter quarters at the right time and without c\cr 
lca\ mg the farm would normalK experience a low death loss 
in such flocl s 'Hie facts *-cem to be, liowe\er, that the loss 
of fowls In death is one of the imjiortant items of t\i>ense m 
proihicing eggs niuh r commercial conditions 
App WalUr and Uwis (I91S) reports! a 7 |Hr cent mor- 
tuhts nnmng the Ihtel s on 160 coinmen ml < gg farms m New 
in 19I.;-lOjo Buster found a inortahfi> of 
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tant means of dissemination but it cinplnsires t!ic need for 
properls disposing of dead I ir 1 
Mortality —The mortalit\ fr »m a\)an tulierculosjs laries 
great]\ in different loeahtw*^ an 5 flocks mid depends upon 
scleral factors Old infiatwl hens kept in the flock from \car 
to j car failure to determine the cause of death of birds and 
the u'ic of cure all-j f ivor ti»c retention and spread of 
tuberculosis in the flock and thus rai'^e the death rate *1110 
insidious nature of the mala Ij mav allow it to gain such a 
foothold that befurt the disease is suspected the flock is 
badlj infected 


Treatoent — \o mwhcinal igents base been found to be of 
an% Mlue wliatcur in the treatment of a\ian tuberculosis 
and the u^e of alleged cures onl\ offers further opportunitv 
for the disease to spread among the fowls 

i accinaiion —In recent sears the possibihts of conferring 
protection b\ saccanalion against tuberculosis in animals 
as well as man has recened considerable attention \onous 
agents hate been u cd but the one most catensixcK intesti 
gatoii IS a culture of tubercle bacilli m which the nrulcncc 
las leen rciluced b% artificial cultivation on special merha 
over a long j^nod of time This vaccine is called BCG 
fUaciilus of Calmette and Guenn) after the French scientists 
10 evelopetl it Tlie results following its u'e are contra 
dietoia some workers particularK the French, have ob- 
tained a higli tiegrcc of protection m their test subjects 
obtained results varjang from no 
noam ^ ^ moderate di^ree of immunjtv Dovie 

tl 9 J 0 ) vaccinated fowls wath reduced do^ of B C G vao 

VUl subsequent artificial exposure of the birds no 

^iza e protection had resulted from its use and he 
TOncludwi that the v neeme does not confer immunitv against 
tuberculosis in fowls 

Confro? —When tuberculosis is found m 
. “ conti-ollmg the disease should be 

If testing augmented bj findmg 
ous lesions in birds examined pasimorUm has shown 
a lar^c percentege of tlie flock to be infected the most 
practral pr^ure is to destroy and bum the v isihlj affect 
ea birus and dispose of the remainder Diseased carcasses 
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24 per cent in 35 flocks having a total of 05,264 hens in the 
Petaluma district of California in 1920. 

Scudder and co-workers (1931) found an average death 
loss amounting to 13 per cent among flocks totaling 271,337 
hens in Oregon during the three-jear period 1926-1928 

Thomas and Clanson (1933) reported a mortality of 20 per 
cent on 315,577 Leghorn hens kept in commercial flocks of 
about 1000 each in Utah during the three years 1929-1931. 
Misner (1932) found a mortality of 27 per cent on 108 New 
York State Poultry farms during the >ear 1930-1931. The 
average number of hens per farm in this group n as 1454. 


Table 3— The Helatiov op Mortalitt i\ LATJ^o Flock* to 
LabokIvcome Hccorbaop ISOCoumercial pAUrs in Alabaau 
(Data of BEackstone and Henderson, 19S4 ) 


Mmialitu- 
fXT cent 


Xo of Labor tneome 

fiock$ per hour 


Under 10 
10*10 0 
20 20 9 
30 or more 


2S $3 03 

fA 1 34 

27 88 

17 — 07 


Jull (1934) cites a report of the death loss on 126 farms in 
San Bernardino Countj , California, from 1928 to 1933. The 
a\erage number of hens per farm nas 956 and the average 
mortalitj by j ears was 19, 24, 27, 37, 36 and 39 per cent. 

Blackstone and Henderson (1954) reported that mortality 
amounted to 18 per cent on 130 commercial farms in Alabama, 
when calculated on the average number of layers during the 
\ear. Increasing mortality meant reduced labor income. 

A ver>’ natural question in view of these facts b nhy and 
how poultrjmen continue in business in the face of such 
astounding mortality costs. A partial explanation may be 
found m the tendenej' for some flock owners to dexelop an 
indifferent attitude toward the matter of death loss. To the 
beginner m pouUrj- keeping, the loss of a few splendid 
pullets amounts to a tragedy, but to the man of more experi- 
ence the matter of picking up and disposing of dead hens is 
likely to be looked upon as one of the cliorcs. Tlie magnitude 



liACTintM Mstxsts 


culm test, apphwl h% •x coinjw^int xetonnanin ofTers the 
best means of earls rc^-o^niti >n of the distaxt 


FOWL CHOLERA 

Cholera of fowh ii an luiit oocasjonjlls a subacute or 
chronic infection-^ '•(ptn-tniu ^li east cliaractenzcti in t\p- 
ical cases bs siithlen tleaih ami a hiph jnortahtv rate 

Caose —The mKr<nirpani“m •causiii" fossl cholera is callctl 
I <uicitrcUfi vivltoritlfi It »■> imr «»f the Ijcmorrhapic septicemia 
group of organisms tht tnrmhers of winch caii«e tlistasc 
m se\tral s^h'tu's of animals }* muliorvh is not a verj rt*> 
aislant organi'in and is quite rapidU desinncfl b\ the dis- 
infectants ordmanK used When mcorjwraUal iii soil or 
manure how c\ or it mas hse for as lone as three months 
IJendnckson md Hilbert (J052) found tint P mtiltoada re- 
maine.1 alue for cloven da\s m the can-iss of a fowl kept 
at room temperature and for two months when kept at ice- 
Tl»e organism is readiK isolated from 
a toctod birds and when stameil show s hcas icr disorptionof 
e d>e at the ends than m tlie middle thus causing it to 
be designated as ‘Inpolar 

outbmU of fowl cliolcn \^eb3tt^ 
''”'“'5'' fSanisms olnch prtxlucoj one of three dis- 
^ *he * fluorc«cent/" intermediate 

a fluorescent tvpe was highlv vanilent and 

abated with s^cre outbreaks while the intermediate 
!S! o”*' a moderate degree of vanilence The 

^ ®bJl less pathogenic and was associated 

wath less «ev ere outbreaks 

Occurrence —Fowl cholera 13 widespread over the world 
fnr m som-e localities, being responsible 

Records of outbreaks indicate that the 
ftnet * 1 ,,” more prevalent during inclement weather 

1 doe to the closer contacts hv fowls m 

such climatic conditions 

** highiv infectious for chick 
for pigeons, ducks, pheasants and 
li , Hilbert and Witter (193G) reported out- 
breaks of fowl cholera m j oung ducklings fiv e to ten w eeks of 
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of the loss IS realized onl> when careful records are kept and 
summarized, or when an epidemic of some sort results m the 
loss of a large number of fowls within a short time 

Another reason is that on man\ farms a part of the raortal- 
it> loss IS avoided, and in a sense covered up, b\ the practice 
of culling An expert poultrvman soon learns to identifv 
those fowls in the flock which are out of condition and which, 
if left to themselvea, are likelv to swell the next month’s 
mortalitj figures B> disposing of such fowls while thev 
still have some market value the owner of a large flock 
maj avoid considerable financial loss at the time, but he is 
often shutting his eves to the fundamental problem He 
feels a false sense of securitv m his low mortalitv figures 
when the facts are that manv of the fowls culled would not 
have lived through the vear if left in tlie flock 
^lortahtj and culling not onlv cause a direct monetary 
loss amounting to the value of the fowls which die, but thej 
result in a further indirect loss w Inch mav be ev en more costlv 
in spite of being less apparent Houses equipment and labor 
sufficient to care for a flock of 4000 hens will be used wath 
decreasmg efficiencv as tlie flock size is reduced during the 
jear This is partlv obscured bv the common practice of 
making calculations, such as average egg vield, on the basis 
of the average number of lavers in the flock during the jear, 
that IS on the hen-dav basis A flock tliat has lost 50 per 
cent of the original number bv death mav thus show an 
average vield well above 200 eggs If all such calculations 
were made on the basis of the number of hens and pullets at 
the beginning of the la^ mg v ear, a more dependable measure 
of the real worth of the flock would be obtamed The best 
flocks are those winch have a low death loss as well as a 
small number of fow Is culled out as poor la> ers Thev w ould 
be casilv identified if all flock average egg records were 
reported as hen housed averages as is now done with lajing 
contest records 

Mortabty in Caged layer Enterprises —Increasing numbers 
of poultrvaiKU cspeciallv in the South and Soutllwc^t, are 
using cages for 1 1 \ mg hens in preference to the more common 
mcthcxl of floor management Culling and replacement be- 
come a nearh c^ontmuout operation in such ca-'o and mav 
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Thedi'«i^iscamTmnl\ nftm-rJton^ ‘roup’ In poultn- 
men l>ccau>‘e of llic which "ire clnrictcnzod b\ 

nasal djschin:c s-aiHtn J ti n iM <im]cc- swollen nattier 

andoccassonalK loTcrn-jHnt n imoUcrnint TIjcexinHte 
from alTctittlhirfi': ha at\{ ills t {Trn-,ne odor 


Postao’tem Appearance In fowls dead of the acute form 
of fowl cholcn the (ijinh tnd w-ittles are dark in color, and 
there max be a >>tKk ttincDus mucus in the mouth and 
nasal pa« a-i^ llt»i h h «li adoration of the <kin anil breast 
rniwje^ jj a c«>nmirn but not i-onetant finding In pencra! 
the alxinmmal orsan*^ apficar eongested and darker in color 
than normal Hcmt Thages of \anous «i 2 es arc found on 
the heart partnubrK around die coronan proo'C, and are 
also cotnman m the aUlomm d membranes and m the sub- 
cutaneous and aWommal fat Tlic pencanliat «ac often 
comams an €^00=3 of xcllowidi HukI Tlie h\er mav be 
either sen. dark m color or lighter than usual and its sur 
face mas be ^tt«I mUi mans small white foci Seserc 
inHammatJon and hemorrhages in the lining of the duodenum 
fife teions frequentU present Tl.e contents of this portion 
oUhe bowel are often tinged wth blood w bile m succeeding 
ions a acllowuh sticka material is found rneumonia la 
encountered or tlie cinnpes m tl.e lunc ma. 
ned to congestion mth numerous «maU hemorrhages 
rtf I 'j deposits are often oWned m tanous parts 
01 the bodi especialU on the membranes of the air «acs, 
and afxmt the intestines 

chojera, esanan rfianges are not infrequentb 
tn <^hce3^, jellow jolk matenal is found free 

fif>->^i or adherent to some organ Beach 

h\ that rupture of the \ oik might be eau«ed 

SJ infecUon in the o^ar^ Shook and 

^ outbreak of fowl cholera in winch 
Lr...,+ ^^iT^ a 'erv common lesion, ruptured %oIks, sal 

Si 

^iloffman (t9?3) found that m S7 flocks sufTenng from the 
^diti^ known « ruptured j oik ” -JS per cent of the bird^ 
^mined were infected with i» mu/Wo If the birds died 
.uaaemj no changes were pre^t in the o\ a, but if the disease 
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nin to 7 or 8 per cent *» month I aiirent (1955) repor^cl an 
a^ erase death loss of 10 per cent of the 'i\ erase number ol 
hens for the sear on 22 farms for which complete records 
acre aiaiHble Greene Brooks and \oles (lOo/) reported a 
corresponding figure of 17 per cent for I'l cage laser opera 
tions in w estern I londa 



Tia 1 — S«&9onal vanntion in tho incidence of poultry 
diseases {After Jungherr) 


Mortality la Farm Flocks — isot so manj data are a^ adable 
in the wa^ of actual morta!it\ records on farm flocks, but 
there *«ms to lie no question that m manj such flocks the 
death loss is a «enous problem One of the most favorable 
reports is based on the data of mton and Canfield (1930), 
showing that the mortaUtv m 331 flocks of the heaw breeds 
in Missoun averaged 97 per cent during the penod 1919- 
1925 with a corresponding figure of 11 1 per cent for 207 
flocks of light breeds Tlie^c 53S flocks contained 105 317 
hens enough to make a repnsentatue sample 

Keconls of 224 farm flocks in Illinois in 1925 showed an 
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exposure to told, or imjmiptT or sudden cinnpes in the 
ntion, tkgonn-smn lenlli (• nu« k tiit nmhmlucc 
disease IhigJus niwl found tint \milcnt 

cliolora cfj’imstns whin (nl m < did not in<iiioc the 

disease hut when mstdlii) m Um naval incmhranM causotl 
tj*pical fowl thokra I r< lu thfir sttuliM of outhrenks tliej 
conthidcd tint tin m»ri r« '.intuit hirils were not nfTected, 
those less rt'SJst mt w«n niftdcd hut recoxcitx! and heoarnc 
corners while the u«>st suM-rptihle fowls dictl of acute, 
t>pical fowl limit ra 

I ritehctt Ileiuditii and (Iii^hts (10,10), in studies of 
etuleinu tlmkri simwiti the rt-vcnoir or focus of infection 
to be ipparuuK heslths pulltts which Ind sur\i\e<l n pre- 
Mous outhrtak FntihtU and Hughes (1032). in later 
stufhes det^twl eonsjticnhic \anatton m the virulence of 
s rams of / tnuUordlH tsoliteil from <h(Terent outlircaks 
oine strains when uitroduml lutninsallv i>roiluce<l fit’ll 
cholera m alimit (0 per lei.t of the exposed foals, but the 
orginiMus did not survoe in the msal deft of rcsistnnt birds 
and did not spmil to susceptihlc contact foals Other strains 
alien simihrlj iritr»!ueed filled to kill the exposed chickens 
I nisal clefts nnil sprciii reiiiil.' to sus- 

nfopi ^ Studies It flppcirs tint tiic rcspir- 

foSs ^ jiortol of eatr> for P mxiltocida m 

t S’“* >“=‘5 “IM be n factor in the 

isolated MHilent 

rini”, d from i sick bird, and Skidmore 

aliui'K“.or'°". ‘'i' •»“> the flock maj be brought 
niepons^ 1 djing birds, particularlj sparrows and 

KimI “f noa stock, and probabh on 

the clotbmg of human beings 

death loss from foal cholera xanes in 
to 1 m ”"S' from onlj a few deaths 

T 9f SO pcs cent or inore 

u ^^anj drugs have been tried as therapeutic 
T?S!fi *" general, have been unsatisfactorj 

IJelaplane (1945) suggested tliat sulfaqmnoaalme in doses 
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average mortahtj of 13 2 per cent witli a range of 5 to 
50 per cent for indn idml flocks 
According to Jull (1934), tlic mortalitj m demonstration 
flocks m ^a^olls states, presumablj for tlic \car 1032, ^as 
17 per cent m New Hampshire, 23 per cent in Massachusetts, 
29 and 21 per cent for pullet and hen flocks respecti\ eh , in 
Delaware, and 37 and 38 per cent for pullet and hen flocks 
in Marj land 

Chick Mortality — Altliough mortality among } oung clucks 
can be and often is ]ust as serious a problem as it is ^ith 
lajing stock, the general situation w ith respect to chick losses 
IS much more encouraging because of the clear cut and defi 
Kite success of control measures jMounting death losses 
among chicks v,crc the rule a fen \cars ago, but because 
thej nere concentrated in a period of a feu weeks tl)e\ were 
readilj apparent and their seriousness was quickly recognized 
These losses led to "‘Grow Health\ Chick” campaigns and 
the adoption of rather rigid sanitation programs which ln%e 
shown clearly that death losses among chicks can be greath 
reduced Judging from the results of sanitation plans whieli 
have been carried out in a number of states, it is entirelv 
possible to reduce the total mortahtv, from hatclimg time to 
ffiatuntj , to something less than 10 per cent It ib probable 
that it vvill become mcreasinglv neces'^arv for a commercial 
poultry man who expects to continue in business to adopt a 
raamgement plan which will insure a gross rearing mortalitj 
of not to exceed 10 per cent for the season 
Voorhies and Read (1931) using data on the first fourteen 
of the brooding period for over G,000 000 chicks in the 
'ears 1927, 1928 and 1929, made an extensi\e studv of dailj 
Mortality Their data show a rapid rise to a sharpb defined 
poak on the fiftli dav, with a rapid falling off from the sixtli 
lo the fourteenth daj, at which time the rate of loss is down 

0 the same level as on the first daj Thev concluded that 
there are indications of a tvpical curve depicting the chances 

01 life for a babj cluck during the first fourteen davs of 
brooding, and that babj clucks have approvimatelv 9-0 
Chances out of 1000 of reaching tlic fifteenth dav of the 
brooding period 

Barrett (1929) studied the causes and distribution of raor- 
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under ordinarj conditions Transmission experiments ear- 
ned out bj these tvorkers were totallj unsuccessful The 
disease u as not contracted bj healthy fonis through natural 
exposure during a period of several months, nor could it be 
produced bj rubbing diseased tissues into the normal cloaca, 
the scarified cloaca, or the scarified cloaca treated vnth acetic 
acid Feeding of the di'^eased tissue to fotils failed to produce 
the disease 

The disease is sometimes \er\ resistant to treatment, but 
Goldberg and Benson, and Scherago reported that several 
cases recovered proniptlj after removing the necrotic tissue 
and washing the wounds with mild antiseptic solutions 
Durant (1935) found that a ma|ont> of cases could be cured 
bj three or four applications of a 3 per cent solution of chro- 
mic acid Treatment consisted m gentle sponging of the 
alTected parts with a cotton applicator at mtervah of three 
OP four davs witliout removal of anj of the diphtheritic 
membranes 

CANNIBALISM 

f losdv I'ssocnted with i^g bound and prohpsc, because 
the\ are so often the inciting cause is cannibalism \Mnle 
manv docks are never troubled m this wo>, others mav be 
largcK de«tro\ed if the vice is not brought under control 
Tlic loss from this cause has become so serious m commercial 
flocks that inan> mechanical devices have been developed as 
aids m reducing the mortalitv These range from vent shields, 
which protect the fowls on which thev are placed, to guards 
fasten^ in the beak in such a vraj that the fowl cannot pick 
another Some of these devices have been reported to be 
\er> effective when applied to laying fowls, but thej are 
not so well adapted to j oung clnckens Temporarj control 
can be effectn el> accomplished bv cutting back the top of 
the upper mandible of the beak to sucli a point that picking at 
another fowl is actuallj painful to the attacking bird Ihe 
beak grows out again, of course, in a short time An alterna- 
tiv e procedure is to sear the tip of the upper mandible w ith a 
hot soldering iron 

\Ylien cannibalism develops, as it often does, in chickens of 
brooding age, some other means of control must be adopted 
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tahtj araonff a total of -iSOQ chicks in seven Intches tlunng 
the fir=t eight weeks, and found a total lo->s of 11 per cent 
He eoncluded that when l>oth pullonim Ax^ca^e and coccidi- 
osis are factors in the deatli loss, the inortahtj curve, plotted 
on a time base, is charactenaticallv hi modal In the ab'cnce 
of coccidiosis it i3 mono-modal He aUo found a relati\el> 
high initial mortahtv, unas>oeiatcd with di>ea«c, which is in 
accord w ith the data of \ oorhies and Read 

THE PROBLEM OF DISEASE CONTROL 

If, as the reconU «ugge»t, the increase in poultrv mortahtv 
IS clo'clv associated with the increased u-< of intensiv e meth- 
ods of rearing and production, and with the concentration 
of the poultrv population m particular areas, a «olution of 
the problem becomes of vital importance to ev erv flock owner 
It cannot be left to cbauce 

The problem is complicated bv the fact that as a natural 
result of improved methods of feeding and management, and 
of ‘^election and breed uig for egg production, bens are expected 
to lav during a large part of the vear in-tead of onlj dunng 
the «pnng and summer months TTiu means that man j flocks 
have too little re^rve vitahtv with which to fight an infec- 
tion when it appears If, as seems probable, still more 
attention is to V>e given to methods of breeding and manage- 
ment for increased egg production, the danger of loss from 
diseases and parasites is certain to increase at the "ame time 
unless V erv definite attention t> giv en to means of controlling 
such troubles 

No individual can 'mUe this problem alone, but each can 
do his part in hastemng progress toward a practical solution 
There is ver> great need for clo'^e cooperation among all 
groups which arc in anv xrav connected with the poultrj 
industn Flock owners, hateberjmen and feeding station 
operators have a common interest m healthv, vigorous stock 
&ientific workers with an interest m poultrj in the fields of 
bactenologv, immunologj, parasitologv , pathologj, embrv- 
oli^ f genetics, nutrition and poultrv management must con- 
tinue to unite their efforts to dev elop more effectiv e metliods 
of producing and mamtaimng xuch stock. 
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An excellent exrimple of ^\hat a careful sanitation and 
quarantine program can accomplish is furnished l)\ the experi- 
ence of the Regional Poultrv Research Laborator\ at East 
I ansing, Michigan Through a period of ele\ cn j ears after 
the laboratory ^\as established the stock \\as kept free of all 
diseases other than the one with which the\ were working, 
nameU , the a\ lan leukosis complex The only exception w as 
the infrequent occurrence of coccidiosis, and this disease was 
kept \mder control During the elc\ cn \ ears thev had no 
pullorum disease, no bronchitis, no colds or coryza, no 
cholera, no t^'phold, no lary ngotracheitis, no Newcastle dis- 
ease, no fowl pox, no lice, no mites, no roundworms, no tape- 
worms In other words, the sanitation procedures actually 
worked Not until the spring of 1950 did an^ contagious 
Mrus disease, other than h-mphomatosis, occur In Ma\ of 
that ^ea^ tliere was an outbreak of infectious bronchitis 
The source of the infection was not positneh determined, 
but circumstantial cMdence pointed strongly to an unfor- 
tunate break m the sanitation procedures 

The essential points in the sanitation and quarantine plan 
in effect at the laboratory are 

1 A “closed” breeding flock is maintained Hatclung eggs 
were purchased at the beginning, and no stock has been 
added since This is highly important 

2 Quarantine measures are rigidly carried out, as indicated 
in some detail in tlie following statements 

3 No chickens from outside sources are accepted for 
diagnosis 

4 No one tan go m the plant without passing through a 
locker room in which shoes and outer clothing are 
changed Lunch buckets, avatches, pocket knives and 
other personal items are passed through an ultrav lolet 
sterilizing eibinct before being taken into the plant 
^Yorklng clotlics are furnished bv the laboratory as a 
])rotcction to the experiments being conducted 

o The plant is di\ idtd as between isolation breeding flocks 
and those U'^ed for transmission experiments Indi- 
vidual caretakers v\ork cxclusivelv on one side or the 
other rurthcrmorc, a change of shoes is made on 
leav mg or entering each house 
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0 Ko Msilors art nllowcil on the plant at an\ tjmt 

7 rmplojccs arc fwohihitwl horn keepm;? tlnckeas at 
home, snnpU a<< an aihlctl “•ifeftuanl apiuist introducinfi 
infection 

8 All chicks art started in li ittcnes and tnasftJTe<I to 
brooder hoiihc ])tiis with wire panel fliKirs 

9 All Imildinp* are ‘^retnol ajjainst wild bmln, flie> and 
rnovpntoes Insects have l>con controllwl also b> the 
use of DDf. I tndnne and pjTcthnns m oil-ba.st spriss 

10 All feed is delivered m bulk, and elevates! to bins in the 
feesl hou'.c, so that neither truck nor driver is ever on 
the phnt rurthormore, the tnick is washesl before 
Icavuif; tlie mill, and the driver makes no inUrmediate 
ddiv cries before rcatiunc the laboratory A similar 
tvpe of simll bulk ilehveiy tnick i> uscel on the plant 
itself 

11 Tlic phnt has its own water supply from a deep well 
and an enclosed water tower 

12 All cluckens arc raided and maintninwl in complete con- 
finement withm scTctncd buildings 

13 The peas and equipment arc tlcaneel rtpularlv and thor- 
oughlv, and steam stcrihze<l after each cleaning 

14 Ihe litter used m the laving and brooclmg pens was 
chosen because it is sulijected to high temperatures 
dunng the maiiufactunug process 

15 A vigorous campaign is maintained to keep out rats, 
mice, and other wild rodents 

10 All refuse, litter, fcccs, and other such matter go to a 
compost pile in a remote comer of the plant The ojm- 
posteil material is removed bv way of a back entrance 
about ance vx t».w vewsw CaswMA wA vit \vis'^ 
in a trench with quicklime Those mv olv ed in autopsy 
are incinerateel 

Such a complete program would of course be difficult to 
carry out on a commercial basis, and it probably has no 
place in the management of fann flocks But the principles 
on which It 13 ba«ed are sound, and many of them can be 
applied much more widely than at present with distinctly 
profitable results Simpler programs hav e repeatedly been 
shown to be practical a^ highly effectiv e Most authonties 
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and experienced operators would agree on the following pro- 
cedures, with certain variations and additions under special 
conditions. 

1. Avoid the introduction of partly grorni or adult stock. 
Breeders should maintain closed flocks. Others should 
make necessary introductions by means of eggs or 
chicks from best known sources. 

2. Isolate and rear cliicks away from adult stock. Grow 
chicks indoors, or provide enough land so tliat range- 
grown chicks do not occupy a given area more often 
than once every three years. If chicks from two or 
more soinces are to be gromi at the same time, isolate 
them from eacli other during tlie first two or three 
montlis. 

3. Avoid traveling directly from the adult flocks to the 
chick range, if at all possible. If the business is large 
enough to make it practical, have separate caretakers 
for chicks and hens. 

4. Keep visitors out of the houses and yards, especially 
tliose whose business takes them from farm to farm. 

5. ^Faintain clean, sanitar\’ quarters. Have a clean water 
supply. Use feeders which reduce waste to a minimum, 
and prevent contamination of feed by the diickens. 
Avoid spillage of fec<l where it will attract wild birds 
and rodents. 

0. House pullets and hens separately. This not only is 
good management, but it protects the pullet flock from 
infections whicli may be spread by “carrier” hens. 

7. If such diseases as fowF pox and faryngotracTieitis are a 
problem on the farm or in the community, vaccinate all 
fowls on the premises, and continue to vaccinate each 
new crop of chickens year after year, 

8. Follow procedures whicli will keep the fly nuisance at 
a minimum. In certain areas it may be equally impor- 
tant to control mosquitoes and other biting insects. 

9. Keep the poultry areas suRiciently well fenced to pre- 
vent the escape of chickens to neighboring farms, and 
to prevent chickens from other flocks from gaining ac- 
cess to the premises. 
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10. If a breeding program is being followed on the farm, 
practice rigid selection in order to make use of high- 
\ lability families \ car after \ ear. 

Even under the best of conditions, and in spite of rigid 
sanitary procedures, disease W'ill sometimes occur. Wlien it 
does, the first step should be to get an accurate diagnosis if 
possible. With that accomplished, one can follow the best 
known control measures in combating the disease. Without 
it, one can only proceed blindly. 

It is unfortunately true that there are still many cases 
which cannot be diagnosed with accuracy Under such con- 
ditions the veterinarian often cannot help, the laboratory' 
findings are negative, and the only certain fact is that the 
fowls are dead. This non-specific mortality is one of the 
problems still awaiting a solution. 
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Cha'pter 2 

THE NATURE OF DISEASE 

Disease maj be defined as an\ deviation from health 
whether it be a slight ailment, or one endangering life Little 
understood for centuries, mam di'Jease processes have in 
recent times yielded to studv and experimentation, from 
which the necessarj knowledge has been gained to enable 
man to cope successfullv with tliem The modern approach 
to the solution of a disease problem necessitates the utiliza- 
tion of manj sciences Those ailments affecting poultrj are 
no exception and tlie sciences of bacteriology, immunologj , 
parasitology, protozoology and pathologv have all contrib- 
uted greatly to a better understanding of tlie many diseases 
and parasitoses to whicli fowls are susceptible 

DEFINITIONS OF TERMS 

To promote a better understandmg of some of the terms 
which must of necessity be used m am discussion of disease, 
and to explain briefly a few of the principles relating to path- 
ological processes, there are given here some definitions and 
explanations which it is hoped will prove helpful It is 
obv louslv impossible in a book of this scope to deal w ith more 
than a few of the important and fundamental principles 
Infeciion is the successful inv asion of the bodv by disease- 
inducing agents such as bacteria, molds and viruses The 
disturbance mduced by such an invasion may be so tem- 
porary and slight as to produce only mild, transitory sy mp- 
toms or it may be sev ere and prolonged, resulting in extensiv e 
alteration and discomfort, or even death 

Virulence refers to the degree of abihtv of a di'^iase-mducing 
agent to «ict up a disturbance in the normal health of the 
invaded mdividual— it may range from slight to extreme 
Paihogmxc also refers to tlie ability of an oiganism or other 
agent to cau«e disease but docs not, in common u'^age, indi- 
cate the degree of inv asiv c power 

(2o) 



20 the s atuhe of disease 

Resistance muy be defined as the opposition ofTered by the 
body of the invaded individual to any infectious agent. ^ It 
may vaiy from only a slight resbtance to complete protection. 

Immunity denotes the condition of being rcfractorj* to a 
disease-inducing agent, and thus not susceptible to its path- 
ogenic pov. ers. Immunity is not an absolute state, but is sub- 
ject to alteration by numerous influences such as dosage and 
virulence of the infectious agent as well as by the age and 
general well-being of the indiv idual. 

(a) Active immunity is that produced by the reaction of 
the body cells in response to the stimulus of an infectious 
agent— it is produced by the host itself. The development 
of immunity nhich follows vaccination of a fowl with fowl 
pox virus is illustrative— it has been engendered by the 
fowl itself. 

(l») Passive immunity is that state of resistance conferred 
by the injection of serum from an individual which is immune 
to a particular disease, the body of the recipient havdng 
played no part in the production of the immune substances. 
Such immunity is usually of short duration. 

(c) Acquired immunity is that acquirt?d by an individual 
by any means. ^ It may be active or passive and induced 
either by a previous attack of the disease or by the injection 
of causative agents or their products (vaccines, serums, etc.). 

Etiology refers to the study of the causative agent of any 
disease process. This may include the determination of the 
nature of the offending organism or the factors favoring 
mvasion or both, 

Injlammalton is the reaction of the body tissues to irritation 
and 13 characterized by heat, pain, redness, swelling and 
ai^red function. The sufiix *‘itis” is often used to indicate 
inUammation of a specific part, e.g., enteritis denotes in- 
ammation of the intestines; cloacitis indicates infla mmation 
of the cloaca. 

. is a term used to denote a vbible morbid change 

m the structure, color, or size of an organ or part of the body, 
.^ome lesions are so minute as to require magnification for 
detection, others are readily vbible and often extensive. 

A tarn ne IS usually defined as a suspension of a living, 
disease-producing agent such as bacteria, or a virus. In 
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some instances, the virulence of the agent is reduced or 
attenuated by some means such as dilution, heat, biological 
methods, or chemicals to render its use in the field safe. 
Complete inactivation of viruses is sometimes necessary when 
they are used as immunizing agents. 

A bacterin is a suspension of dead organisms, regardless of 
the means used to kill them. Bacterins have not, in general, 
merited extensive use in poultry practice. 

A toxin is a poisonous substance produced by certain of 
the bacteria. Some toxins are only slightly virulent, others 
are deadly, ev’en in minute amounts. 

Antiserum is the blood serum of an individual which is 
immune to any specific disease-inducing agent. 

Antitoxin is a specific tj^je of antiserum and refers to the 
serum of an individual which is immune to a specific toxin. 
The body of such an individual has reacted to the presence of 
a toxin and produced protective substances or “antibodies’* 
which are concentrated in the blood serum. When injected 
into a susceptible indi\'idual, antitoxin has the property of 
protecting against the toxin which was responsible for its 
production in the body of another. Antitoxins are specific 
and a given antitoxin will protect only against its specific 
toxin. 

Agglutinins are but one of the several antibodies or protec- 
tive substances produced in the body of an individual in 
response to the irritation or stimulus of infection. With but 
few exceptions they are specific, and this forms the basis of 
their detection by means of the agglutination test. This test 
and its practical application will be discussed in a later 
chapter. 

THE NATURE OF DISEASE-INDUCING AGENTS 

Bacteria. — B.ictcria are onc-celled. microscopic organisms 
occurring everj-where in Nature. They vtiry greatly in size 
and shape; in their habits and habitats; in their growth 
requirements; in their ability or lack of ability to produce 
disease, and in many other ways. Thousands of difTerent 
b.acteria Imvc been isolatetl and studie<l, and new ones are 
constantly being discovered. Fortunately, out of this great 
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number, onlj a few are capable of causing disease, m fact 
man\ of them are of distinct benefit to mankind An organ- 
ism capable of producing infection is termed a jtalhogen 



As to form, bacteria occur in three principal shapes, nz , 
rods (bacilli), spheres (cocci) and wa\'j threads (spinllai) In 
each of the three groups wide >anations are commonlv found, 
eg t the rods nia% be short, long, slender, plump, straight, 
cur\ed, ha\e rounded or square ends, possess motilitj or be 
unable to mo\e Some rods are also capable of producing 
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spores or “seeds” wlucli are verj' resistant, and whicli 
account for the presence of certain infections on tlie same 
premises year after year. Under favorable conditions the 
spores dei'elop into the usual or A’egetati^'e form of the micro- 
organism and are again highly infectious. The cocci vary 
greatly in size, usually appear round, and may occur singly, 
in pairs (diplococci), in chains (streptococci) or in masses 
(staphylococci). The spirillie exhibit the same general vari- 
ations as those noted in the rods- They may have but one 
cun’e in their body, in which case they are called vibrios, 
or they have a corkscrew appearance and possess many 
curves. To assume that a certain microorganism always 
retains the same form as well as other characteristics w’ould 
be to ignore recent findings from which it has been learned 
that many organisms are capable of wide deviation from 
their usual t>'pe. Marked changes in the form of some 
organisms can be produced at will in the laboratory' by varj'- 
ing the food, temperature or other factors concerned in their 
growth. 

Viruses.— Viruses are disease-inducing agents which are 
capable of passing through laboratory filters fine enough to 
hold back the oidinary ty^pes of bacteria. Until recently, 
the only proof of the existence of viruses was their ability 
to repr^uce disease upon introduction into the body of a 
susceptible animal. Development of the electron microscope 
with its greatly increased powers of magnification has made 
it possible for certain viruses to be observed, thus pro- 
viding additional means for studying them. Viruses produce 
some of the most important diseases of poultry; c.y., fowl 
pox, laryngotracheitis, and Kew'castle disease. 

Protozoa.— Protozoa are small one-celled organisms, tlie 
smallest and simplest in the animal kingdom. Out of the 
vast numbers of protozoa known at the present tinie, only 
a few are capable of inducing disease in poultry. They may 
produce disturbances in various parts of tlie body (coccidi- 
osis in the intestines, blackhead in the liver and intestines). 
Although protozoan diseases in poultry' are few in number 
they are economically among the most important. 

Molds (Funei).'— Molds or fungi comprise a large group of 
the lower forms of tlie plant kin^om. Tliey are abundant in 
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Nature and cMdencc of their gro^sth is familnr to c%er>onc 
Their clnracteriatics \'irN prcalU is do those of tlic bacteria, 
and out of the ^a';t number (f molds knonn and chssiflc<l, 
a few arc capable of producing di ca'-t in su5<eptiblc hosts 
There are three mold-causc<} disc i^es of part icidar interest to 
the poultr. man , ziz !a\us aspergillosis and thrush 
^luch remains to lie Itamcil of the exac*t manner in which 
the \arious agents induce disease Some for example while 
harmless in thera«eh es are capable of producing toxins nhub 
under certain conditions arc productixe of disastrous results 
(Cloatndiiim boiuhnuvi) Others arc capable of actual ima- 
sion of an organ or part and muitiplication therein, their 
actiijties resulting m di«<ase Olffcol/dctenuTri aeiiim) It is 
not ncci>sarj for an organ or part actualK to be invaded in 
order to I e affected b> the prc'tncc of infection in the bodv 
Tlie products of infective protes’Mjs often toxic in nature 
ma\ l)c transported to anv part of the bodv bv the blood 
stream or the Iv raph stream and induce m that part a se\ ere 
reaction Finallv , m roanv instances the exact manner in 
which certain infections produce such deleterious effects is 
not known and further research must lie looker] to for a 
solution of the problem 

CLASSIFICATION OF DISEASES 

It is impossible to adopt anj hard and fast rule in the 
grouping of diseases Classification is usuallj based upon 
one or more charactenstics of the condition and for our 
purpose diseases maj be clos died as follows, with one or 
more examples of each group being gi\ en m parentheses 
( g ) As to cQuje 

1 Bacterial — those caused bv bacteria (tuberculosis, 

fowl cholera) 

2 ^irus— those induced b> viruses (fowl pox, fowl 

pest laryngotracheitis) 

3 I rotozoan — those for which protozoa are causative 

agents (blackhead, coccidiosis) 

4 Barasitic— tliose caused bv parasite infestation (as- 

cariasis, tsemasis) 
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5. Fungous—those caused by molds or fungi (asper- 

gillosis, favus). 

6. Unknown etiologj^ — those for which the causative 

factor is as yet unknown (certain tumors). 

(h) As io injeciicnisness. 

1. Infectious— those caused by tlie entrance, multi- 

plication and activities of any infectious agent 

(fowl tj'phoid, pullorum disease, fowl pox). 

2. Non-infectious— those not induced by infection 

(gout, vitamin deficiencies). 

(c) .fie to iransniissihUity. 

1. Contagious— those diseases (also infectious) whicli 

are readily communicated to a susceptible indi- 
vidual (laryngotraclieitis). 

2. Non-contagious— those diseases not communicable 

to others (bumbicfoot). 

(ff) As io duralion. 

1. Peraciitc— those which are c.\ccssix’e}y quick in their 

action (fowl plague). 

2. Acute— those having a short course (fowl cholera). 

3. Subacute— those slightly less active than acute 

(fowl pox). 

4. Chronic— those which extend over n long period of 

time (tuberculosis). 

(c) to ocatrrcnce. 

1. Sporadic— those not widely diffused; occurring here 

and there (fowl cliolcra). 

2. Em)cniic^i}i03c confined io n dijtrJct or }oca}}ty 

(lar.N'iigotrachcitis). 

3. Epizootic— those prevalent over a wide area, affect- 

ing many individuals, and having a rapid spread 

(fowl plapjo). 

From tile foregoing outline it is obvious that in order for 
a «Ttniii disease to Ik.* classifitth i^vcml clmracteristics must 
he taken into ctuidderatioii. It should also l>c home in 
mind that the mnniferstations and course of a particular ail- 
ment are not always the satire— the condition rn.ay Ik? acute 
in one iti*'tntic*e and suhaartc or even chrotiic In others. 
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THE WTIPL OF DISEISE 
THE BODY DEFENSES 

The bodj is constantlj being exposed to infectious agents, 
and It Is e\ideDt that nere it not for definite means of resis- 
tance on the part of the bod\ the«e pathogens v-ould soon 
destroj the higher forms of life The first line of defense is the 
skin, which in an unbroken health\ state offers resistance to 
infection to a remarkable degree The lining membranes of 
themouth nostnL and other bod\ openings, nhenunmjured, 
also resist infection 

Once an infectious agent has gained entrance to thebodj , 
howe\er, there is normalh an immediate response on the 
part of the def ensue mechani m If immune bodies or 
antibodies agamst the in\ading organism are present in suffi- 
cient quantitj , the\ are called into action and the infection 
o\ ercome There arc also pre^nt m the blood certam tj^pes 
of white blood corpuscles capable of destrojing germs b> 
ingesting them (phagoir.'tosis) This function is so ^ell 
defined that these white cells ha\e been termed the "police- 
men” of the bod\ 

If, on the other hand the defensue forces of the bod> 
ha^ e been lowered b\ an\ means such as cold, starx ation, 
in]ur>, parasitism, malnutrition or the presence of other dis- 
ease or if specific protective antibodies are not present, the 
resistance offered to the infectious agent is feeble and the 
invader is enabled to gam a foothold Just as the bodj 
has the abilitv of organizing for defense, manv of the infec- 
tious organums have the abihtv to produce substances 
(aggressins) which parahzc the phagocvtic cells and permit 
the bacteria to entrench them<=el\e 3 
If the resistant forces of the bodj are capable of over- 
coming the infection, recoverj ensues, if such forces are not 
equal to the task, the dceasc process goes on with the final 
outcome m doubt It is obv lous tint tht re is constanth going 
on in Niture a conflict mostlv unob^erv cd but upon the out 
come of which depends the welfare of all higher animals 

METHODS OF DISEASE DlSSEftHNATION 

The prev ention of disease di3«emination requires an under- 
standing of the means bv which the spread of infection takes 
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place Numerous factors and agencies pla\ a part m the 
pread of d^ease, whether from one indnidual to another 
m the same flock, or from one flock to another Some of the 
bneflffccS*” dissemination of disease are therefore 

mS‘‘ w '^“dj of an affected 

“rtsornai” ® from imohed 

or^ns or parts and (e) bj means of blood-suckmg insects 

ma?b bTd. the mfection 

maj^be pas-ed on to susceptible md.Mduals in a number of 

— Infectious discharges or parasite 
P^lotwlrT^ ^tenng trough or into a 

'wU if T P'^^’^'^d up b\ susceptible 

-^liequate not used to prccent such contamination 
ft) Bu therefore, essential 

arid Taf -Under ordinarj conditions soil 
et itliicb are' can Jw” ^‘‘ntena and parasite eggs, some 

sunmng for long periods of time 
Pickag UD narhni of the habit of fowls of constant!) 


P‘'^^U2 un Of constantl\ 

'ben to nick nn gfound, the opportunity for 

(') % Jw’l “deetious material is ea er present 
'nportance m thk probabb of not so much 

water the ^ QiS'-emination of disease as are soil 
'“'ertionbom J“’, “'nrthnlnss is capable of transmittmg 
the ca e of resm Tbis is particularly true 
diseases, such as laiy ngotracbeiPs 
^^ptible (q^i “Cohabitation of infected and 

actual ^ ^ead\ mean:, of spreadmg disease, 
of t},- ^^taf t but also b\ tlie constant con- 
CfS* nf°li to which the birds ha^e 

Matinn dissemination under such 

deJa affected birds should be 

“Carriers are tho-e fowls which, 
affected, are nevertheless bar- 
‘ in ^ certain disease This is 




■* ai th ^ cenam cii«ease inis is 

^Nan^l birds which have undergone 

I harbored the causative 


t and 


— uaiijurcu tijc c 

®t tunes impossible to detect such 
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fowls There is great danger of such undetected carriers 
sersing as foci of infection from which the disease maj 
spread to the susceptible members of the flock 

(/) By ilearu of Vectors —The term \ector is applied to 
tho-^ creatures such as flies, mosquitoes, ticks, fleas, etc , 
which, without being infected themselves, are capable of 
transmitting infectious material from one fowl or animal to 
another This isusuallv accomplished bj the insects feeding 
in turn on infected and susceptible subjects 

(q) By Mechamcal Means —Such transmission may take 
place b\ the hands, shoes and clothing of attendants, and 
b> moving feed and watering troughs or other equipment 
from one place to another Wild birds mav also serve as 
disseminators of infection 

(fc) By Shipment of Infected Chicks or Foicb From One 
Place io Another —It is b> this means that the tremendous 
spread of certain infections, notablj pullorum disease, com- 
monlv occurs The exposure of health> fowls while temporar- 
iK awav from the flock at poultry shows or other exhibitions 
must al«o lie considered 

Prom the foregoing it is rcadilj seen that diverse and ev er- 
readj means exist for the introduction and perpetuation of 
diseases and parasitoses m the flock To maintain a healthj , 

\ igorous and profitable flock the poultrj man has no dioice 
but to apply tho«e pnnciples of sanitation and disease pre- 
vention which are known lobe sound, and to keep a constant 
lookout for the first appearance of trouble 

nEFERENCES 

BoDAXf KT XI ind Boba'cskt O 19,,2 "BiochMaistTy of Discaae 2ntl 
cd 120Spp The Mscmin&n Company SewTork. 

BRCto K. S Mcrb*t E, G D and Ilrrcncvs A P 1918 Bergey’a 
Manual of DetenauiaU^o Barl«nolos> Clh ed 1529 pp The 
Williams 4 Wilkins Company Baltimore 
CtXBERT»o’» J T 1911 Immunity Against Animal Parasitea 274 pp 
Cotumb a t. Divert ty Prne New kork. 

Dcus II n 1955 The Hiyswlogy of Domestic Animals 7th ed 
10^0 pp Comstock Ihibluh ng Company Inc Ithaca. 

Dtxstra IL R 2919 Animal San tation 608 pp Interstate Publish 
era Dansalle lUmon 

W" a. and Brckcr D W 19o 7 The Infectious DLscases of 
Dome-tie AmmaU 'Ird ed. OCS | p Comrtock PuW si ng Company 
Inc Ithaca. 



REFERENCI^S 


35 


Hull, T G , 1955 "Diseases Transmitted from Animals to Man " 4th ed , 
717 pp Charles C Thomas, Springfield 

JonoAV, E 0 . and BuRnoa\S W , 1949 "TeTtlxwk of Bactcnologj ” 
15th ed. 981 pp W B Saunders Co , Philadelphia 

Kelser, R a , and Schoemng H W , 1048 “Maninl of Yetennarj' 
Bacteriologj ” 5th ed , 778 pp The Williams A Wilkins Company, 
Baltimore 

Kolmer J a , and Tuft Louts 1941 “Clinical Immunology Biotherapj* 
and Chemotherapj ” 941 pp W B Saunders Company, Philadelphia 

MacCallum, W G , 1940 A Textbook of Patholog> ” 7th ed , 1302 pp 
W B Saunders Company , Philadelphia 

Park, W H , and Willums, A W 1939 “Pathogenic Microorganisms *' 
11th ed , 105G pp Lea A. Pebiger Phtl-idelphia 

Ruers, T M , 1928 “Filterable Viruses” 42S pp The Williams A. 
Wilkms Company , Baltimore 

Runvells, Jl A , 1954 ‘ Vnimal Pathologj ” 5th ed 718 pp Iowa State 

CoJJeg© Press -imea Iowa 

Siimi, H A . and Jokes T C, 1957 “Veterinary rntholog>,’ 959 pp 
Lea A Febiger, Philadelphia 

Stitt, E R . CLOUcn, P V and Brakham Sira E 1948 "Practical 
Baetenologj , Hematology and Parasitology “ lOtb ed , 091 pp The 
Blakiaton Company, Philadelphia 

Topley, W W C , and Wn.8oN G S 1955 "The Principles of Bacteri' 
ology and Immunitj “ 4th ed . 2331 pp William Wood A Co , Balti- 
more 

Zxnsser. H , 1931 "Resistance to Infectious Diseases " 4th ed , 651 pp 
The Macmillan Companj . Nen York 

— ■ ' 1952 “A Textbook of Bacteriology “ 10th ed , 1012pp (ReMsed 

by D T Smith ) D Appleton-Centurj Company, New York. 



Cha-pier 3 

THE JC\ATOM\ OF THE VOWh 

SoiiE kno\^ledge of normal structure is essential to an 
appreciation of the changes which result from disease, but 
exhau5ti\ e treatment of Sie subject is impossible in a book 
of this kind The purpo e of this chapter is to gi\ e a concise 
presentation of the facts about the ^ructure of the foisl as 
related to normal functioning, which Tiill perhaps be suffi- 
cient for most pcrs3ns who haie to deal with the fowl in 
health and di-^^ase The reader who is looking for a detailed 
discuSwioQ of the finer points m anatomj and histolog\ is 
referred to the books and articles listed at the close of the 
chapter 

'Ae Fori as a larlng Oigamsm —In companson with most 
other animals, birds are often spoken of as fast-hnng crea- 
tures StructuralK , the> are among the most higbl> special- 
ized of sertebrates, man> of their modifications being in the 
nature of adaptations for flight Their coating of feathers 
13 sufficient to set them apart from all other forms, but tbe> 
are also characfertzed b> being warm blooded, bj having a 
high metabolic rate, and bv the fact that development of 
the j oung takes place, for the most part, outside the bodj 
of the mother 

The bodv temperature of the fovsl is higher than that of 
other domestic animals, and because of a more or less regular 
diurnal v anation the recorded temperatures show a greater 
range than is found in other farm animals The average 
noon temperature is 107 5° F , with a v anation in the normal 
(faj fight temperature, regardfess of breed, from 105^ to 
100 5 F Average temperatures for other species of domestic 
poultiv are approjoinatelv asfollons duck, 30S°,goo««, 305°, 
turkev , 106°, guinea, 107°, pigeon, 109° F 
The fowl 13 a rapid breather and its pulse-rate is high 
For fowls at re<t (on the roost at night) the normal number 
of respirations per mmute is about 14-22, and the heart-rate 
IS about 300 Anv excitement will cau«e a rapid acceleration 
(36) 
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in the heart-rate In the young chick the increase is quite 
remarkable Bogue (1932) obser\ ed that dropping a twentj - 
four-hour-old chick cau'^ed the heart-rate to increase from 
the normal 300 to as much as 560 beats per minute 
Feathers —Feathers are epidermal structures, partly em- 
bedded in follicles of the skin, and varjmg greatly m size, 
color and shape Thej help to protect the bird from phj sical 
injury j and are of a great deal of aid m keeping the body 
warm The wing feathers are, of course, essential to flight 
Most birds are entirely covered vMth feathers, but in only 
a very fen species do feathers actually grow from the entire 
surface of the skin In most speciea, including the fowl, 
they are arranged m definite areas or feather tracts, called 
pierylcc 

Chandler (1916), who has made a very extensive study of 
the stnicture of featliers, recogni 2 es three types— plumules, 
filoplumes and contour feathers The plumules are small, 
downy feathers which are usually completely covered by the 
contour feathers m adult birds The filoplumes are exces- 
sively slender and rather difficult to see They appear as 
hair-ltke structures and are never developed m sufficient 
numbers to be of any possible vxilue as a covering They are 
really degenerate feathers in whicli the barbs, or side- 
branches, never become attached to the shaft, being ‘*shed” 
as the shaft grows They' are usually entirely covered by 
the contour featliers 

Contour feathers, m their v anous forms and sizes, include 
practically all of the diverse kinds of plumage commonly 
seen on the body of a bird They include the rcmiges, or 
wing feathers, tlie rectnces, or mam tail feathers, and the 
coverts, or exposed body feathers, as well as the less con- 
spicuous ear-cov erts, ev clashes and facial bristles which are 
found in some kinds of birds 

Tlie parts of a typical feather are tiie quill, or mam stem, 
which includes the hollow basal portion, or calamus, and the 
shaft or rachis, the barbs, branching from the shaft, the 
barbulcs, branching from the barbs, and the barbiccls, 
branching from the barbules The smooth apparently 
continuous appearance of the vanes of such featliers as the 
wing primaries is brought about by innumerable fine hooks 
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on the \cntral harbuMi ninth ‘vno to hold the parts of the 
feather sohdh together Ihe ntncale nature of feather's i'= 
apparent from the «tatenwijt of Bc<be (1900), nho cstiinatts 
that on a n mg feailit r from a common pigeon there are about 
1200 barbs and ncarl% HXWOOO ‘separate barbulcs 
It IS north noting that the large fcatlicrs of the mng and 
tail are definite m nundicr, and that thcN arc molted and 
replaced as a rule in a regular order Tins fact is put to 
praetieal me m judging fowls for egg production, because it 
furnishes a basis for estimating the length of time that 
certain hens ha\ e hcen out of production 

The Sbn —The skin of the fowl is comparativcl\ thin, and 
consists of an outer la\er, the epidermis, and an inner la\er, 
the dermis In the areas whicli arc cox ered w ith featliers 
the epidermis is drj and co\cr«l with fine scales Tlie«c 
scales are coostantlj l>cing shed and replaced a> new skin 
tissue is formed 

There arc no sweat glands in the skin of the fowl, nor arc 
there anj sebaceous glands except the uropjgial or preen 
gland located at the base of the tail 

The scales on tlie shanks and feet, the toenails, the beak 
and the feathers are modifications of the epidermis, while 
the comb, wattles and earlobes are developments of the 
dermis 


The skin is sensvtu c to touch stimuli applied to the feathers 
It 13 al'o supplied with numerous erector, depres'or and 
retra<^r muscles bj which the feathers arc pro\ ided witli a 
considerable degree of movement 

The Muscles — In the fowl, as m other aaimab, there are 
three kinds of mu'^cles Involuntarv, or smooth mu'cles, 
are found in the walls of the alimentary canal, blood vessels 
and other tubular structures of the bodv \oluntar\, or 
striated muscles make up most of tlie edible portion of the 
fowl, and are of pnmarv use m moving the vanous parts of 
the skeleton The third kind is the heart or cardiac muscle 
^ich, of course, is involuntary but which has some of the 
ebarartenstns of striated muscle and is therefore usuall' 
placed m a class b\ it<self 

One fact about the muscular svstem of the bird which 
de'^erv^ special mention is the development of the laige 
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muscles which control the major movements of the wing. 
The greater part of tliis muscle group appears to be on the 
body proper because of the extensive attachment to the 
sternum. Bradley (1938) states that the muscles in this 
region weigh about as much as do all the rest of the muscles 
togetljer, and that they make up about one-tw'elfth of the 
weight of the entire body. 

An interesting point in the musculature of the legs and 
feet has to do with the reflex nature of perching. The toes 
are automatically flexed when tlie intertarsal joint is bent. 
The fowl is therefore able to grasp tlie perch without effort, 
and is prevented from falling while asleep. 

The diaphragm of the fowl is usually described as rudi- 
mentary, but AIcLeod and Wagers (1939) have shown that 
it consists of two parts. A verj’ thin tendinous sheet, attach- 
ed to the sternum, the Gth and 7tli ribs, and the 6th thoracic 
vertebra, separates the thoracic and abdominal cavities. 
A second pulmonary diaphragm is present as a horizontal 
sheet dividing the thoracic cavity mto an upper and lower 
section. 

The Skeleton.— The skeleton of the fowl is compact, light 
in weight and very strong. Many of the long bones are 
hollow, which helps to make tliem light; and many of them 
are fused together, forming very strong structures to which 
tlie large flight muscles are attached. 

It is customary to consider the skeleton of the fowl as 
consisting of axial and appendicular portions. The former 
includes tlie skull, vertebral column, ribs and sternum; while 
the latter includes the wings, legs and their supporting 
structures. 

The vertebral column of the fowl differs from that of mam- 
mals in several particulars. That part which forms tlie 
skeleton of the neck is long and freely movable, but the 
balance of it is rigid, containing many fused bones. Some of 
the thoracic vertebrae arc fused to form a firm base for the 
attacliment of tlie wing and its muscles, and even more exten- 
sive fusion occurs in the lumbar and sacral regions. Tlie hip 
bone is solidly fixed to the vertebral column, an arrangement 
which is necessary for strcngtli, since the pelvic bones do not 
join ventrally as they do in mammals. This is an adaptation 
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of the pelvis to permit the laying of eggs of relatively large 
size. The pubic bones are thin, narrow strips with free pos- 
terior ends. This fact is of interest in connection with the 
physiological changes which take place in females as they go 
in and out of laying condition. The pubic bones are well 
spread in a laying hen. 

The Respiratory System.— The respiratory system of fowls 
is quite different from tliat of mammals. A relatively long 
trachea connects the larynx with the s>Tinx, or lower larj'nx, 
where the trachea divides into tlie two bronchi. The voice 
of the fowl is produced in the syrinx. The air sacs are also 
necessary to voice production, for if the cervical air sacs are 
punctured no sounds come from the fowl. 

The lungs are firmly attached to the thoracic wall and are 
deeply indented where they fit around the ribs. A bronchus 
passes through the entire Jengtli of each hmg and connects 
finally with the corresponding abdominal air sac. This makes 
the air sacs important reser\'oirs of inspiration and ex- 
piration. JIcLe^ and Wagers (1D39) point out that there 
are no blind ends in the bronchial system. The air passages 
arc continuous, with many anastomoses. It is probable 
that air moves more or less continuously through the system 
instead of in and out. 

There are, in all, four pairs of air sacs ranging in position 
from tjie neck to the abdomen, witli a single median sac 
located in the cavity of the thorax. They connect with the 
bronchi and with tlic cavities of many of tlie bones. That 
ihi> CfXfincction mitJ? the is rcahy sijhstentioJ is siwivn 
hy the statement of Beebe (190G) who says tliat a bird which 
has Imd its upper arm bone broken witli shot is able to 
breathe through the splintered end of the bone when the 
windpipe is completely choked with blood. 

The Circulatory System.— Tlic heart lies just in front of, 
and partly between, the two lolics of the liver. It is conical 
in form and is surrounded by a thin, membranous sac known 
as the perlcattlium. 

The single pulmonary nrtein* arises from tlic riglit vcntHcIc 
and ilividcs into right and left hmnehes, one going to each 
hmg. llie aorta leaves the left ventricle, gives off the right 
and left brachioK'ephalic arteries, then turns to tlie ivar and 
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passes along the \ crtebnl column gi\ mg off paired and 
arteries to suppl\ the \anous organs and parts of the body 
The pulmonarj \eins one from each lung, join just before 
reaching the left auricle of the heart Tlie blood from other 
parts of the bod> is brought to the right auricle b> a single 
posterior and two anterior \ena ca\a: As in mammals, the 
blood from the stomach and intestines is carried to the li\ er 
b> the portal vein 

Bradlej (1915) states that the bodj of the fowl is nchlv 
furnished with Ij mph \ esscls, the largest being the right and 
left thoracic ducts These run along the vertebral column 
and emptv into the jugular veins He also states that 
though Ijmph vessels are numerous, Ijmph glands are few 
in number and small in size 

The Blood of Fowls —The blood makes up about 5 per 
cent of the emptj live weight of the fowl, being about 75 per 
cent water and 25 per cent solids It consists of a straw- 
colored fluid portion, the plasma, and several tj-pes of cor- 
puscles or blood cells The plasma contains a substance 
called fibrinogen which is the precursor of fibrin Fibrin is 
essential to normal clotting, as can be showna bj whipping 
normal blood until the fibnn is removed Defibnnated blood 
will not clot ^^*hen both the fibnn and the blood corpuscles 
are removed as m clotting, the remammg portion is called 
serum The corpuscles are very small and are of prin- 
cipal kinds red and white 

The red blood cells (erythrocj tes) are the most numerous 
of all the cells, ranging from 2,000,000 to 4,000,000 per cubic 
millimeter of normal fowl's blood Thev are ov al in shape 
and flattened and as seen individuallj under the microscope 
thev are straw-colored kVhen seen in masses in the presence 
of ov\ gen thej hav e a distinctly red color The red cells of 
the fowl contain nuclei, diffenng m this respect from the 
red cells of most mammals One of the important constit- 
uents of the red blood cells is hemoglobin a protein substance 
hav mg to do with the transportation of oxj gen to the various 
parts of the body The color of the blo^ depends upon 
the state of oxvgtnation of the hemoglobin 
The white blood cells Oeukocytes) are, m general, larger 
than the red cells and are much fewer m number Each 
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cubic millimeter of normal fowl^s blood contains from 15,000 
to 30,000 \\hite cells. It is the leukocytes nhicli play such 
an important part in the defense of the body against infec- 
tions. They have the property of ama-boid movement and 
can actual!}' leave the capillaries and enter other tissues of 
the body. Because of the ability of some of them to ingest 
and destroy invading organisms, the}" are sometimes called 
“phagocytes.” These cells are divided into five principal 
groups on the basis of -vveU-marked differences in size, struc- 
ture and staining reactions. 

The Nervous System.— The nervous system consists of two 
principal divisions or parts: tl\e cerebrospinal, composed of 
the brain and spinal cord; and the sympathetic, made up of 
a scries of nerve centers along the spinal cord. The brain is 
made up of the cerebrum, cerebellum and medulla oblongata, 
and the entire structure is covered by three meninges or 
membranes. 

The cerebrum is the largest part of tljc brain and is divided 
into two hemispheres. It is interesting to note that the sur- 
face of the fowl’s brain is smooth, in contrast to the con- 
vohitcd surface in the brain of mammals. The cerebellum, 
or small brain, is ovoid in form and its surface is indented by 
numerous transverse ridges or folds. Tlie medulla oblongata 
is that portion of the brain which connects the brain proper 
with the spinal cord. It is this part of tlic brain which must 
he picrcc<l hy the killing Knife in order to loosen the feathers 
for dry picking. 

The spinal cord is cylindrical, white in color, and cNtcnds 
from the inotlulla oblongata to the coccygeal portion of the 
\crlobral column. Branches arising from it extend to various 
parts of the body. 

Till* brachial plexus is a relatively large structure, com- 
IH>se<l of the last tlircc cervical and first spinal nerves, and 
is locnttsl deeply in the region where tlie w irig joins the body. 
The lumljo-sacral plexus is the grouji of nerxc roots which 
fuse to fonn the sciatic nerve. Hie sciatic nerxc is the 
large double nenc trunk which arises from t)jc •'piri.'d corrl 
by four or fixe l>ea<ls tlorsal to the kidney. It is hurii*«I in 
the uni«<lcs of the leg, and i< readily found hy cutting 
Icngthxxj-^ thnmgh the ttisido thigh mu«clcs. 
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Tlie sympathetic system furnishes nerve branches to the 
various abdominal organs and blood-vessels. 

The Digestive System. —The digestive system of the fowl 
includes the alimentary tract and the accessory organs. In 
some respects it differs materially from that of mammals. 

Mouth Pariy.— There are no teeth, but in their place the 
fowl has a horny beak which is used in breaking up much of 
its natural food. The distinctive character of the mouth is 
shown also by the absence of lips and cheeks. In water fowl 
the bill is broad, fiat and pliable except at the edges. 

The tongue in fowls and turkeys is shaped like the barbed 
head of an arrow with the point directed fonvard. The 
barb-like projections at the back of the tongue serv^e the 
purpose of forcing the food toward the entrance to the gullet 
when the tongue is moved back and forth. In water fowl 
the tongue is wider, softer and more flexible. 

The hard palate, which forms the roof of the mouth, is 
divided by a long, narrow slit In the median line, which 
connects with tlie nasal cavities. Several transverse rows of 
horny papillie, all with their points directed backxvnrd, are 
located on the surface of tlie hard palate. 

Gullet and Crop.— The gullet, or esophagus, is distinguished 
by its great e-vpansibility. Just before it enters the body 
cavity it enlarges to form a pouch called the crop or ingluvies, 
which furnishes temporary storage for tlie feed eaten, much 
as does the paunch of ruminants. 

The Prormtncidiw.— Beyond the crop the gullet contracts 
until well within the body cavity, when it expands somewhat 
as it irtth prorcntiicuius or ghnduhr 

On casual inspection tlie organ appears to be little more 
than a wider section of the gullet, hut close examination 
shows that its walls arc much thicker. IMuch of this thickness 
is nccountcxl for by the presence of a layer of glands from 
whicli an acid gastric juice is sccrcttxl. 

The Gissard.— Tiic gizzard, or muscular stomach, wliich is 
scpamte<l from the provcnlriculus simply by a constriction 
in the canal, Is oval in fonn, flattenwi from side to side, and 
is composcnl of two pairs of re<l, thick, powerful muscles 
covcrct! intenmlly wltli a thick, homy opitlielium. Beneath 
the ridged, Icnthcrj' lining art* glands from which the inner 
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surface la% er is produced In other words, the gi^ni Immg 
IS realU a hardened glandular ccretion known as the p^udo- 
cuticula ’ The opening into the duodenum is do e to the one 
from the pro\entnculus and both are on the dorsal side ol 
the gizzard 

A point of con_ideral le interest is that the gizzard t ante 
in condition acxxirding to the diet Chickens fed etclusii e ' 
on all ma=h rations haie softer and less mu'cular gizzards 
than do tho^ fed ctcla.t\el\ or largelv on hard grams, espe- 
tialU if grit Is not fumc-hed 

The Inif**ine — The 6r^ section of the intestine is the 
duodenum It is a folded loop, about 5 inches long m the 
mature fowl and enclo->es the pancreas Its termmation is 
marked b^ the pancreatic and bile ducts which pour their 
rcspectu e juices into the mtestme at \ er\ nearlv the same 
point. 

There is no line of demarcation between the parts of the 
intestine corrc^nding to the mammalian jejunum and 
ileum, this portion of the intestine being arranged m folds 
and loops and «upported b\ a thm membrane, tlie me«enter\ 
Newton m his Dictionarv of Birds, has called attention to 
the regulants of looping within a species, and to the simi 
lant\ of looping in do^K related Tjecies 
The la^e intestine m the fowl, coiTeT>ondmg to the mam 
mahan colon and rectum is \erN short. At its junction with 
the 'mall intestine, two blind pouches the ceca are attached 
The\ are small m diameter at their junction with the inte^ 
tine but enlarge somewhat toward their ends The^ he along 
the 'mall mtestme, with their closed ends forward 

The laige mtestme empties mto the doaca a chamber 
common to the digesti\ e and un^nital s% stems, which opens 
externallv at the anus or \ent. The cloaca is dinded mto 
three jarts or sections, the coprodaum mth which the large 
intestine is continuous, the urodieum, into which the ureter' 
and genital ducts open and the proctodseum, from the dorsal 
wall of whidi an opening leads into the bursa of Fabncius 
The bur'a is of comiderahle 'ize m fowls three and four 
months old hut has neail\ disappeared b> the time the\ are 
one ' car of age lu function is not undcrstcKyl 

The Lixer and Vanereaa — CIo'eK a„=oaated with the diges- 
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tive canal, though not a part of the tract itself, are the liver 
and pancreas. The liver is the largest gland of the body, 
consists of tv'o lobes, and is dark reddish-bron’n in color. 
The outer surface of the liver is convex and smooth, con- 
forming to the shape of the abdominal wall. The inner, or 
visceral surface, is irregularly concave as if molded to fit 
around the adjacent organs. 

The right lobe of the liver is, as a rule, the larger and on 
its visceral surface the gall-bladder is located. Two ducts 
carry the bile from the liver to the duodenum. The one from 
the left lobe appears as a simple tube, but the one from the 
right lobe is enlarged to form the gall-bladder. The two 
ducts enter the duodenum together. 

There is a progressive change in the color of the liver in 
young chicks during the third and fourth weeks after hatch- 
ing, coincident witli the disappearance of fat from the organ. 

The pancreas is a long, thin, light-colored organ which 
occupies the space formed by the loop of ‘the duodenum. 
The pancreas secretes an important digestive fluid, known 
as the pancreatic juice, whicli is carried to the intestine by 
three ducts. They enter the duodenum slightly anterior to 
the bile ducts. The pancreas is important also as the source 
of an internal secretion produced by the islets of Langcr- 
hans which occur throughout the organ. 

Microscopic Anatomy of the Digestive Tract.— X very care- 
ful study of the microscopic anatomy of the digestive tract 
of the chicken has been made by Calhoun (1933) . The earlier 
literature on the subject is reviewed, and an e.\tcnsive bib- 
liography is included, TJdrty-nJnc plates, most of them 
photomicrographs, are given. Tlie reader who is interested 
in the histology of the digestive tract of the fowl will find 
It profitable to examine her excellent report. 

Rosenberg (1941) has describcil in detail the inicro- 
anatorny of the duodenum of the turkey. For a still more 
complete study of the hi.stolog.v of the intestine of various 
kinds of hinls, see the series in German bv Clara (1925, 
1920, 1927). 

^ The Urinary System.— The urinary organs of the fowl con- 
sist of the kidneys and ureters. The brownish, highly vas- 
cular kidneys arc nttachwl to tlie vertebral column just 
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behind the lungs The> are elongated organs and are lobed 
to fit the depressions in the fused bones of the hip region. A 
single ureter connects each kidney with the cloaca The urine 
IS discharged into the cloaca, which ■senes as a urinarj' 
bladder Hester, and Mann (1940) ha\ c described the 
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normal urine of fo^ls as a crcam-colorecl, thick, teincious, 
mucoid material containing an abuiuhnce of urates uhich 
readilj settle out forming a serai-solid mass The largest 
\olume ^iuch tlie> obtained in twent\-four hours uas 
123 5 cc Thej found that the disturbance of moving and 
preparing fo^^ls for ob''er\ation uas sufficient to cause con- 
siderable diuresis, ^^hlcll apparently explains tlie large urine 
flow reported by some in\estigators 
The Reproductive System of the Male —The organs of repro- 
duction in the male foul consist of tlie two testes, each uith 
its ^ as deferens leadmg to the cloaca The testes are attached 
to the dorsal wall of the abdominal ca\uty , near the anterior 
ends of the kidneys In the mature male they are more or 
less ellipsoid, and light yellow in color, often haamg a red- 
dish cast from the numerous blood-\ essels on their surfaces 
The testes are not necessarily of equal size, and both are 
normally^ larger during the breeding season than at other 
times of the y ear as, for example, uhen a male is moltmg 
The mner, or medial surface of each testis is slightly con- 
cave, and on it appears a flattened projection nhich corre- 
sponds to the epididymis of mammals F rom this the slender, 
navy vas deferens begins This duct nins beside the ureter 
on Its way to the cloaca, into which it opens through a small 
papilla The so-called rudimentaiy copuJatorj organ Ins 
no connection with either v as deferens 
The three parts of the cloaca previously mentioned are 
separated by transv erse folds In the median \ entral por- 
tion of the £ciVi between, the imodeyim and. the pcoctodoyim 
of male chicks is a \ ery small, shiny or glistening projection 
which IS variously referred to as the genital eminence, male 
process, or rudimentary copuHtory organ It is by e\ erting 
the cloaca to expose tins rwdimentary'^ organ tint dav-old 
chicks are sorted into pullets and cockerels 

The Reproductive System of the Female — TTie organs of 
reproduction in the female foul arc the ovary and oviduct 
In earlv embryonic life there are two gonads m the female, 
as well as in the male, but normally only the left one dev clops, 
the right being found, if at all, onlv as a functionless rudi- 
ment A few cases hav e been reported m which both a right 
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and left o\arj and o\nduct were pre'^nt and functioning, 
but the^ are rare. , „ i * ♦i,» 

The left o%arj is attached to the dorsal Tsali clo<e to tne 
left kidne% ^^^len in functional condition it appears as a 



Fig C — Tb» I jcation and appearance «f Ihe jnlemal sex orgsM of b3U> 
cbicfca 


Lkcexd roK Fic 7 

““Tli^tepToduciiTeajTteto of the female fowl 1 Tbe orary 2 b 
partly dere’c;^ omm 3 BtHl larger or* — the lower- one u nearly 
^ OTary 4 4 tbe etisma— a regson in which there are normanj 

no Uood-re«selj 5 aa empty fcU de from which the jolk haa entered the 
o^dnct f hp or marcn of the fonnel 7 opening or mouth of the funnel— 
when an orum u alw jt to leare tbeoxaiy it is nomally enclosed ty tbe edges 
of the f^ne! and gu ded into the otidjct 8 a yolk which has just entered 
theovidurt 9 alUimen^ecreting portion of the oviduct 10 albumen which 
IS secreted aro* nd the yolk II >cJfc I" tbe germinal di«c 13 antenorend 
of the uthmus in which the «*■« ! nembranea a^e formed 14 the titerus or 
shell gland 15 th“ targe intestine 16 the abdonunsl wall cut and laid 
back 1 anus or ve^l (Partly dia^ammatic ) (After Dvrol ) 
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capable of producing marked effects upon the physiological 
processes of the body, and the glands which produce them 
are known as endocrine glands. Their functions are far 
from being completely understood, though much informa- 
tion concerning them has become available during recent 
years. They are mentioned here in order to cal! attention 
to their size and location in the body. 

The list of endocrine glands in the body of the fowd includes 
tlie adrenal glands, the gonads, the pineal gland, the pituitary 
body, the thymus, the thyroids and the parathjToids. 

The adrenal glands, or suprarenal capsules, are small, 
irregularly oval bodies lying adjacent to the testicles or 
ovary and near the anterior lobe of the kidneys. 

The pineal gland is a very small body found in a median 
position in the brain, just behind the two cerebral hemi- 
spheres and in front of the cerebellum. 

The pituitary body, or hj'pophysls, is a small rounded 
body found beneath the brain and attached to it by a slender 
hollow- stalk. It is located just behind the point of origin 
of the optic nerves. 

The paired thymus glands are prominent in young birds 
They extend along the entire length of the neck, reaching 
maximum size at about four montlis of age, or just before the 
fowl becomes sexually mature. Tliey then begin to diminish 
in size and may be entirely absent in old birds 
The two thyroids are small, oval, reddish glands found near 
the base of the neck and located close to the jugular veins. 

The parathyroids are very small bodies and are found in 
parrs near each thyroid. 
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as four liours. The required dosage was about 0.1 gm. per 
pound of body weight. 

Local anesthetics are seldom used in poultry practice, one 
notable exception being when creolin is to be put into the 
eyes for the destruction of eye worms. Butyn is a very 
satisfactory anesthetic for this purpose. Sweebe (1925) states 
that a 2 per cent solution of butjTi is as effective as a 5 per 
cent solution of cocaine, and that it is cheaper. 

ABDOMINAL SURGERY 

Opening of the abdominal cavity is necessary for at least 
four operations on fowls. These are caponizing, cecal abli- 
gation and relief from either ascites or the accumulation of 
yolk'material in the body cavity. 



Flo 8 Fiq. 9 

Fig. 8. — Young cockerela ready to caponize.* 

Fig. 9. — A handy board for holding the bird during the operation. 


Caponking.— The castration of male fowls is commonly 
referred to as caponizing. The operation should be per- 
formed when tlie young cockerels weigh about IJ to 
pounds each. This will be when they are from five to ten 
weeks of age, varying somewhat witli the breed and with 
the conditions under which the cliickens have been raised. 

Those to be operated on should be lield witJiout food for 
eighteen to twenty-four liours in order tlmt the intestines 

r.ii tr**?’ ® Waite’a “PouJiry Science and Practice." published by the McGnu 

•m Book Company. 




Chapter 5 

rOULTllY SrilGKUY 


Becvl'if of tliL ‘'inall \alue of the indnulual fowl. 

IS not often u'^ed as a mtaifc> of trc.itmi; or reinoung P , 
lopical condition. It is nevertheless true that fowU 
excellent surgic-al subjects because of their marked res 
to p\ OKtnic. or pu^-fonninp bacteria As cv idcnce o , 

IS mcrelv ncccssarv to cite tlie practice of caponizinjr. 
can be suceessfulK cxirrieel out with no more regar . 
prevention of infection than the exercise* of ,!L«ible 

ness In none of the larger farm animaU w ould it c p 
to open the abdominal cav itv in such a manner w it lo 
danger of infection , f-. 

Anesthesia — Ilecause of the peculiar stnicture ° 
spiratorv svstem in fowls, the common general ® 
are not sati.factorv for use bv inlialation I atal res 
follow the Use of ether or chloroform bv 

Some of the newer anesthetics, ^ ♦^*>^nroblem 

intravenous mjectioo, have greatlj sunphned t P 
of anesthetizing fowls so that there is no longer ® 
reason for avoiding anesthesia, at least for expe 
operations , ,_,i tn be 

Pento-barbital sodium (nembutal) has-been o 
verv satisfactorj Injection of 0 5 to 0 75 cc j^ng 

V em will bring about immediate anesthesia, 1^^^ . rlditional 
as two hours Slow mjection is recommended i to be 
0 25 cc do-es maj be giv en as nece»sarv , if a ow » 

kept under anesthesia for several hours ^nranlete 

Durant and McDougle (1935) found that *0^^ of 
anesthesia of turkevs it was desirable to use 

nembutal for each 5 poimds of live weight ♦,>.fnctorv 

I.ee (19o.i) found chloral hvdrate a safe and saw 
anesthetic when administered b\ mouth m a 1 or " 
solution Although twentv-five to thirtv minu es 
required for c-omplete anesthesia, the duration w 
(56) 
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as four hours The required dosage was about 0 1 gm. per 
pound of bod.N u eight. 

Local anesthetics are seldom used in poultry practice, one 
notable exception being n-hen creolin is to be put into the 
ejes for the destruction of eje worms Butjii is a very 
satisfactory anesthetic for this purpose Sw eebe (1925) states 
that a 2 per cent solution of butyn is as effective as a 5 per 
cent solution of cocaine, and that it is cheaper, 

ABDOMINAL SURGERY 

Opening of the abdominal ca\ity is necessarj for at least 
four operations on foals These are caponizmg, cecal abh- 
gation and relief from either ascites or the accumulation of 
j oik material m the bodj ca\ itj 



Fio S Flo 9 

Fio 8 — Young cockercU ready to caponwe ’ 

Fio 9 — handj board for holding the bird during the operation 


Caponizmg,— The castration of male fonls is commonly 
referred to as caponizmg The operation should be per- 
formed uhen tile joung cockerels weigh about to I| 
pounds each This ^m 11 be when they arc from fi\e to ten 
^^eeks of age, \ar>ing somevhat vith the breed andvith 
the conditions under whicli tlic chickens have been raised. 

Tho'se to be operated on should be held vitliout food for 
eighteen to twentj-four hours in order that the intestines 

», ,! 8 to 19 from Waito a “Poultr> Science and Practice ” published by the McGra 

iliU Book Company 
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may become empty and fall awaj from the site of the oper- 
ation It is also well to withhold water during the last 
twelve hours, or e\en longer, as an abundance of water in 
the body tissues seems to increase the danger of hemorrhage 



Flo IG Fio 17 

Fro 10 — Removing the testicle. 

Flo 17 -—When the spreader is removed the shin slips forward to cover the 
incision 



Flo 18 Fio 1!) 

Fig is — Released after the operation — looking for fec<l 
Fio 19 — After ten da) s — complete!) heated 

The equipment needed for taponizing is rather simple. 
Some sort of work tabic of comcnient height, and a means 
of restraining the fowls are the first requirements TIic 
instruments needed consist of a sharp knife or scaljiel, a 
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may become emptj' and fall a\ray from the site of the oper- 
ation. It is also well to withhold water during the last 
twelve hours, or even longer, as an abundance of water in 
the body tissues seems to increase the danger of hemorrhage. 



Fio. 10 Fio. 17 

Flo. 10.— Retaoriog the testicle. 

Fio. 17.— the spreader is removed the skin slips forward to cover tlio 
iocisloiu 



Flo. IS Fio. 10 

Fiq. is.— U elo.vvd after thr oiwralion— luoking for fwx!. 
riu. 10.— After ten completely hraletl. 


'Hie equipim-iil neetlwl for cajwmzing is mther simply 
Some sort of work t.^ble of convenient height, and a inenn 
of rx.'stntiniiig the fowls nre the first ?t‘q«irements. 
iiislniments needeil consbt of a sh.trp knife or scnliH.] ^ 
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testicle “from below.” This is especially helpful when both 
testicles are to be removed from one side. ^ 

After the young cockerel is in position and fastened 
securely, pluck a few feathers from the immediate area 
through which the incision is to be made. Using a bit of 
absorbent cotton, sponge the exposed skin with cold water 
and moisten the surrounding feathers so that they will he 
down out of the way. From this point on, the operation 
should be performed as quickly as possible in order to cause 
a minimum of discomfort for the patient.^ ^ 

Find the last two ribs by palpation; slide the smn toward 
the thigh, making sure that the underlying thigh muscles 
are out of the way; force the knife through the skin and 
flesh between the ribs (some operators prefer to use the pomt, 
others the edge of the knife in starting the incision) ; lengthen 
the incision until it is about an inch^ long, keeping it m the 
center of the space between the two ribs and not too near the 
back; and insert the spreader in such a manner as to hold the 
ribs about \ inch apart. 

Tins will bring the intestines into \uew beneath the peri- 
toneal membrane and tlie abdominal air sac. »>ith the hook 
tear through these membranes, if the knife has not already 
severed them. If the bird has been properly starved so that 
the intestines are well out of the way, the upper testide 
should then be visible, attadied to the doreal wall of the 
abdominal cavity. It is normally yellow in color, but is 
sometimes rather dark; it varies in size, depending on the 
development of the bird, from that of a plump grain o 
wheat to that of a small bean. 

If both testicles are to be removed from the one side, the 
lower one should be removed first so that any hemorrhage 
which may result will not interfere with tlie rest of the opera- 
tion. The lower testicle is not usually \nsible through the 
incision and must be lifted into view with the forceps before 
it can be grasped. Tliis part of the operation can be KreatJy 
facilitated by extending the incision around the bend in the 

■riie delicate part of the operation is the actual removal of 
the testicle, because the entire organ and the connoting 
portion of tlie si>crmatic duct must he taken out m order to 
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hsed because the operation is more difficult, and because 
there is no economic advantage to be gained bj it , , 
Ellej (1913) has given an eveellent description of the 
somenbat different technique nhich is followed in the cas- 
tration of ostriches 

Cecal Ahhgation —This refers to an operative technique 
developed m the course of experiments which were aimed 
at the control of blackhead in turkejs bj surgical means 
The surgical features and detailed technique have been 
described for fowls bj Durant (1926), and for turkeys, with 
special reference to blackhead, bj Durant (1930) 

The general procedure is exactly the same as for capon- 
izmg, the incision being made on the left side between the 
last two rihs Tlie point of junction of the two ceca with 
the intestine is located opposite this point, and the parts to 
be operat^ on are easily lifted through the incision to a 
convenient position If carefully done, onlj a verj few sma 1 
blood-vessels will be ruptured and but little hemorrhage will 

Eacli cecum is tied off with two ligatures of ratgut about 
4 mm (not quite iV mch) apart, care being taken to draw 
the ligatures tight enough to close the passage into the main 
gut, vet not tight enough to cut through the outer cecal 
cov ering The size of the suture material w ill depend some- 
what upon the size of the bird, No 4 being suitable for 
mature turkejs, and No 3 for mature fowls 

After the operation is complete, the organs are gentlv 
replaced and the wound closed bv a single ligature Durant 
states that if the ligature is passed around the two adjacent 
ribs and drawn tight, the wound is effcctualK closed and the 
development of wind puffs is practicallj eliminated No 
‘Special after-care is required 

A point of special interest is tint the ceca do not become 
necrotic, because their blood supplj is not cut off niicv 
gradiialK shrink from disuse and evcntuallj become severed 
from the mam gut, remaining suspended bj their mesenteric 
ligaments as free-hangmg sealed pouches Some trouble is 
occasionnllv cNpcrienced in eases in vvhicli one or both ceca 
hocoine grcatlv enlarged and distended in from seven to 
thirtv-lvvo months after the operation Since the average 
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age at wbich this trouble de\elops m turkejs is slightlj 
abo^e eighteen months (Durant, 1930), it is a problem in 
the case of breeding turke\s but not m those being raised 
for market purposes 

Delaplane and Stuart (1933) report that the use of alumi- 
num clamps m place of ligatures reduced the mortahtj from 
the operation to an average of 15 per cent, but did not 
entirclj present the ceca from resummg a functional con- 
dition 

Schlotthauer, Esse^ and ^lann (1933) used a differe^ 
technique and reported still better success Thej operated 
through an abdominal incision, about 1$ inches long, parallel 
to the left pubic bone The ceca were gentlj but completel} 
crushed with a small hemostat before tjnng them off Two 
ligatures were «ecurelj tied in place, one above and one 
below the crushed portion, before removing the clamp 
These authors state that the operation was best performed 
on poults four weeks of age, and that such operated poults 
were effectivelj protected against blackhead 
Asates —This is an eTcesstve accumulation of serous fluid 
in the abdominal cavitv It is also known as abdominal 
dropsj. Treatment is rarelv profitable, but maj be worth 
while in the case of valuable birds The usual treatment is 
that of Hill (18S4), who reported immediate relief from the 
condition bv tapping the abdomen with a small trocar and 
cannula He removed 28 ounces of a greenish-colored, odor- 
less fluid from a single fowl Kaupp (1933) reports a tv^uca! 
case in which the abdominal cavitv refilled, after draining, 
at the rate of about 12 cc a dav 
Ekcs in the Abdomen. — It mav sometimes be desirable, m 
the case of a valuable fowl, to operate for the removal of 
volks which have accumulated in the abdominal 
cavntv 'NIcKennej (1929) reports a successful operation of 
this sort in which 4 large eggs and parts of 2 broken eggs 
nere removed from a Leghorn pullet The larger egg-jolks 
in the ovnr> were removed at the same time in order to 
permit the parts to heal before an\ further egg-laving could 
occur The pullet made a complete recoverj and began 
laving fortj-*u davs after the operation 
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Other Abdominal Operations —In connection with physio- 
logical studies of the processes of digestion and reproduction 
in the fowl it is frequently necessary to perform surgical 
operations yvhicli inyoUe opening the abdominal cayity 
Deutectomj , gizzardectomj , splenectoun , and resection of 
tlie oyjduot are examples 

Deutectomj is a term w Inch has been used to designate the 
operatiy e remoy al of tlie a oik sac from new Ij hat died chicks 
The usual purpose would be to obtain chiclsi with a minimal 
initial supply of yitamins or other nutrients m order to 
proyide uniform lots of chicks for certain experimental 
studies in nutrition The operation myoUes making an 
abdommai incision, mampulatne evtrusion of the yolk sac, 
cutting and searing of the yolk stalk with liot scissors, and 
suturing of the incision The details ha\e been described 
by Sloan (1930), and by Haryey Parrish and Sanford (1955) 
A technique for the surgical remoy al of the gizzard has 
been described in detail by Burrows (1930) This procedure 
was used in study mg the function of the gizzard by companng 
normal and gizzardectomized fowls with respect to their 
ability to digest ground and onground feeds 
Rothchild (1947) has guen a good description of the 
technique used m connecting the rectum to an artificial 
anus in the fowl so that unne and feces can be collected 
separately 

In a similar manner the physiology of egg formation is 
being studied by surgical remoy al of yarious sections of the 
oviduct and noting the manner m winch eggs produced by 
the experimental hens diflcr from tho'^e laid by unoperated 
hens 

MINOR SURGICAL OPERATIONS 

Surgical operations of a minor nature which may he per- 
formed on fowls include occasional treatment of yyounds, 
operatiy e relief for cases of crop-bound, dubbing of combs, 
cropping of wattles, and the remoy al of spurs or treatment 
to prexont their dcyclopmcnt 
Wounds —Wounds of a minor nature usually require no 
treatment of atu sort, but occasioun! ‘■eyerc injuries yyill 
uce<l attention if the fowl is of sunicicnt ynlue to y\ arrant 
5 
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Cropectomy.— I'isher and AYciss (195G) studied the effect 
of surgical removal of the crop in young chicks on subsequent 
growth and feed consumption. Cropectomy proved to be a 
rapid and simple procedure with uncomplicated post-surgical 
recoverj.'. A one and one-half inch longitudinal incision was 
made in the skin overlying tlie crop, and the crop was pulled 
through with forceps until tlie constricted area marking the 
junction with the esophagus was visible. A stout ligature 
was tied around the constricted region witli Xo. IS linen su- 
ture, and the crop severed just distal to the tie. The skin 
incision was closed witli one Xo. 14 wound clip and the chick.s 
returned immediately to a normal batterj* environment. The 
operation was easily performed on week-old chicks. Xeitlier 
anesthetic nor aseptic technique was required, but sufficient 
prestarvation to empty the crop was desirable. 

Impaction of the (hop.—Tbis is often called “crop-bound,” 
and consists of an excessive accumulation of coarse or stringy 
material in the crop. The opening to the lower esophagus 
may become obstructed, or the walls of the crop may become 
paralyzed by the constant distention and the food remains 
in the crop until it becomes sour. 

If the impacted mass is not too large and firm it may 
often be removed by first introducing water into the crop 
through the mouth and tiien gently massaging the crop in 
order to work the mass o\it through the esophagus a little 
at a time. This is more easily done if tlie fowl is suspended 
head downward. 

Surgical treatment is often necessarj’ before the material 
can 6e removed, ft is accompfished 6y making an incision 
through the skin and crop wall, and Temovmg tlie accumu- 
lated mass a little at a time through the opening thus made. 
Tlie incision in the wall of the crop should be not more than 
1 inch long, and it should be made on the upper front surface 
of the crop, so as to be on the upper side when the fowl is 
standing. After cleaning out the food mass, tlie crop should 
be washed out with clean warm water, and the incisions in 
the crop wall and skin closed separately by placing several 
sutures in each. Tliesc may be made with coarse, white silk 
thread, or even witli cotton thread. Each stitcli should be 
made and tied separately, using knots that will not slip. It 
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is best to offer no food or natcr for about twelve hours, and 
to cHe nothing but soft food for a ferv days thereafter. 

Most cases of impaction caused by fresh cut grass can 
avoided if only short clippings of young, tender grap are 
used Grass that has been cut 5 or 6 inches long is po- 


tentially dangerous , , 

Amputation of Comb or Wattles -In the treatment ol 
edema of the wattles, or of frozen combs and wattles, or in 
the prevention ol these troubles, it is frequently desirable 
to amputate the head appendages Amputation of the com 
is commonly referred to as “dubbing,” and that of e 
wattles 13 sometimes spoken of as “cropping ” 

A razor blade or sharp scissors may be used Hemorrhage 
follow mg remo\ al of the comb can often be much reduced by 
laying a clean feather over the cut surface. This ® 

bring about clotting of the blood. Some poultrjTuen who du 
manj cockerels e%er)' jear arrest hemorrhage by 
small handful of flour or of whatever mi:rture of ground feed 
is at hand Such methods of controlling hemorrhage are 
obviouslj not in accord with good surgical technique, but 
the pronounced resistance of the fowl to pyogenic organisms 
enables them to be employed with little danger of infection 
Healthy Leghorn cockerels may be dubbed succes^uUy' 
at almost any time up to six months of age. Surgical shears 
or common tinners’ shears may be used, or the comb may 
he laid on a block of wood and cut off with a sharp knife. 
The operation should be performed on a mild day. /-ero 
or near zero w eather increases the likelihood of sev ere hemor- 


rhage. 

^^’hcn dubbing of the comb is to be followed as a routine 
procedure with such large-combed fowls as Leghorns, one of 
the best methods is to dccomb them as baby chicks. A fine 
pair of sharp scissors is convenient for the purpose. If the 
cutting is carefully done the chicks seem to suffer no pain 
and bleeding does not occur to any extent. 

Tnmminj the Spurs.— One of the minor but often important 
surgical operations where breeding flocks are concerned is 
that of trimming the spurs of male birds to pre\ ent lacera- 
tion of tlie backs of the females. A small hack saw or a 
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sharp knife may be used, the object being to trim the spurs 
to a smooth, blunt end. 

It IS entirely practical, as shoivTi by Smith (1932), to treat 
the spurs on \ oung cockerels in order to prevent their devel- 
opment. The method consists in cutting off the spur cap 
close to the leg and rubbing the wound lightly with a stick of 
potassium hydroxide (caustic potash). The proper age for 
treatment is ten to tw’elve weeks for Leghorns, and fourteen 
to sixteen w’eeks for the heavier breeds, or before the spur 
cap is more than I incli long. 

Fractures.— Broken bones, especially the long bones of the 
legs and w’ings, heal readily if properly treated, but unless a 
valuable breeding bird is afferted the best procedure is to 
butcher the fowl. If the bird is worth saving, it should be 
taken to a qualified \eterinarian for treatment. 
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Chapter 5 

DUGNOSTIC METHODS 

The fact that all is not well witli his flock may be impressed 
upon the poultr^Tnan in any one of several ways. His fowls 
may start down in production; some of them may be visibly 
ill; or several dead fowls may be found without any previous 
warning as to the presence of illness among them. In any 
case no time should be lost in determining, if possible, the 
nature of the trouble and in instituting measures for the 
prevention of its spread to the remainder of the birds. It is 
not always possible to determine immediately the exact 
nature of an ailment, but many of the diseases of poultry 
produce changes whicli are apparent upon close examination. 
Much time can be saved and the findings more readily inter- 
preted if the examination of a sick or dead bird is carried out 
in a systematic manner. Very few diseases produce symptoms 
that can be considered diagnostic, and for many conditions 
the symptoms displayed by an affected fowl arc so similar 
as to be useless from tlic standpoint of difforential diagnosis. 

It is always well to examine the live bird for droopincss, 
lameness, discoloration of comb or face, or any unusual 
symptom which can be seen only in the live specimen, but 
detailed examination of the various parts can much better 
be carried out by postmortem examination. The relatively 
small value of the individual permits the sacrihee of several 
fowls for autopsy, if nccessaiy'. 


POSTMORTEM EXAMINATION 

Tlic first requisites for a thorough and satisfactorj* post- 
mortem examination of n fowl arc pood light and a set of 
appropriate iustnnnents. Only n few instnimcnts arc ncetlcfl. 
but tliey should I>e .sharp and dean. A pair of Iwne forceps 
or heavy scr\'ieenb]c scis'^ors, n slmrj>-pointc<l butcher knife, 
a i>air of small scissors having at least one i>o?ntetI jaw, and 
a flat inctal j»an, winch will prevent tlie escajHj of fluids and 

(“U 
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^hidi din be easily cleaned and didyfectetl u^- 
prise all the equipment necessary for conducting a lowi 

““irSe l)iid ii to W killwi, tills may 1 k_ niOTmplUl'jd 
quickly and easiK tj> lireakins the mck. lo do ‘ i«. ^ 
legs and uing tips are gras)icd nitli one hand, and the he 
with the other hand m such a manner tliat it rests firmly in 
tlie hollow btlwien the thumh and first finger, licnd tne 



head hack at a right angle with the neck and push downwaid 
firmly until the bones in the neck separate. As soon ss 
neck is broken the operation should cea-se, as it b undesirable 
to pull the head off the neck. If the procedure is properly 
carried out, all hemorrhage from the ruptured blood-^ essels 
in the neck vrill collect under the skin in the region of the 
break and thus be pre\ented from spilling. 

As soon as the fowl has ceased struggling, it is placed 
back downward in the pan, or upon a table over ^hich ha^e 
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been spread several thicknesses of paper. The feathers should 
be thoroughly moistened, preferably with plain water, since 
most of tlie common disinfectants form an undesirable slime 
upon coming in contact with body tissues and fluids. The 
carcass should be opened without disturbing the internal 
organs, and with a little care this may be readily accom- 
plished. Cut tlirough the loose skin on each side between 
the body and tlie leg, then cut across just back of tlie end 
of the keel bone and connect the first two incisions. Push 



Km 22 — Postmortem csnmination Tbc breast has Ijccn cut away to expose 
tlic internal orRanx. 


the legs downward until they arc diblocatcd at their connec- 
tion with the body— this helps to prevent the carcass from 
rolling during the remainder of tlie examination. The skin 
is next torn from oxer the entire field by grasping the loo«c 
fiaii made by the first inciMons and tearing fonxani tow aril 
tlie head. The hcavj breast muscles are next cut through, 
down to tlie bone. Starting then at a jKiint just back of the 
end of the breast bone, and using the heavy scissors, cut 
forwnnl through the ribs on cadi side, and on through the 
coracoid and clavicle bones. Tlic entire breast wall may 
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now be lifted upward and forward, bringing into raw most 
of the internal organs 

The presence of fluid in the abdominal cat it} (ascites) 
IS suceestne of peritonitis or a circulatory disturbance, >o 
material in the cavit\ or spread over the ° 

ruptured yolks, and the presence of white, chalk-liKe liaKes 
IS indicative of vnsceral gout An enlarged liver is suggw I' C 
of fowl tj^phoid (eapeciallv if the organ ha» a greenish sheen), 
visceral Ivmphomatosis or blackhead ^Yhlte or grains 
areas in tlie hv er \ arj mg m size and consistency are noted m 
tuberculosis blackhead, fowl tv^phoid and occasionally m 


coccidiosis 

The alimentary canal from the crop backward is now 
examined An enlarged crop, full of sour stinking food or 
grass stems is diagnostic of impaction of that organ The 
contents should carefully examined for the 
unusual material and the condition of the lining noted in® 
presence of a slimy, stinking, whitish, mucoid material over 
the crop lining is suggestive of parasite (capillana) 
tion or of my cotic infection If the prov cntriculus is enlarge 
and the glands swollen and inflam^, these changes may be 
due to parasites (flukes, stomach worms) or an inflar^ 
lining may suggest the ingestion of caustic substances The 
gizzard is next opened and examined for the presence of small 
worms (gizzard worms) in the walls and under the homv 
lining 

The intestines are now opened over their entire length by 
means of the small scissors, and examined for inflammation 
(coccidiosis, worm infestation, fowl cholera), nodules (tuber 
culosis, lymphomatosis, tumors, tapeworms) and white spots 
(coccidiosis) “Most of the roundworms and tajieworms are 
readily visible with the unaided eye, but a few require 
exceedingly dose scrutinv for detection If a portion of the 
bowel is submerged m clean water, some of the less con- 
spicuous tapeworms may be seen attached to the intestinal 
wall ^lagnification is necessary m some cases At the 
junction of the large and small intestine are the two ceca, 
which may lie enlarged, walls thickened and filled with 
bloody exudate (coccidiosis) or if the walls are thicken w 
and a dieesy y ellowi«h exudate present in the lumen, black- 
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head may be suspected The small cecal worm is usually 
found only in the ceca 

Occasionallv an egg is found obstructing the cloaca (egg 
bound) Intense inflammation of the vent accompanied by 
an extremelj offensive odor is suggestive of cloacitis fto- 
lapse of the oviduct is evidenced by a protrusion of that 
organ through the vent The spleen may be enlarged and 
mottled with graj areas (lymphomatosis) or it may be en- 
larged and contain hard, grayish, raised nodules (tubercu- 
losis) Enlarged kidneys maj be seen m fowl typhoid the 

ureters may be distended with urates (vitamin ft deficiency) 
Dried, shrunken, discolored ova are characteristic ofpiillorum 
dise'ise, and occasionally of chronic fowl typhoid The testes 
of males rarelv show any changes x \ ^ a 

The pericardial sac enclosing the heart may be thickened 
and contain an unusual amount of fluid (pull^oruni disease) 
or It may be covered ^ith white, chalk-like flakes (visceral 
gout) The heart wall ma> show grajish firm enlargements 
(fowl tj^phoid, ijmphomatosis) or be studded with small 
hemorrhages (fowl cholera) * wr i 

The lungs may be pneumonic, dark and congested (fowl 
cholera), or contain firm, gray areas (l>inphoinato»is) in 
babj clucks the presence of small white nodules is \ erj siig- 
gesti\e of pullorum disease, or if the nodules are black or 
greenish, aspergillosis may be present 

The ejes may be inflamed (colds, roup, ejeworms) or con- 
tain ebeesj exudate (white m Mtamm A deficiency, >e owis i 
m roup and fowl pox) Gra>ish discoloration of the ins is 
suggestne of IjTnphoinatosis Raised, rough, attached, je - 
lowish, membranous patches in the inoutli suggest the dip i- 
theritic form of fowl pox Round, raised, whitish, pin-point 
patches m tlie mouth and esophagus arc clianictcristic of 
Mtamm A deficicncj Swelling and edema of the larynx 
cspecnllj if uccomjnmtKl bj the presence of checsv, jc low 
exudate, or blood-stame<l mucus in the trachea, arc sugges- 


ts e of larvaicotrachcitis . , , t ^x 

Ihc larger iieraes, espccmllj the hnchml plexus of the 
wing and the sciatic iier^e of the leg, should be cxaminctl for 
CMdcnci of swelling and a change in color from the nonnal 
white to n graa, trmduetnt npiKannc-c (neural tM>e of 
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no^ be lifted uptiard and (omard bnnging into Mca most 
of the internal organs 

The presence of fluid m the ab<!ominal ca\ity (ascit^; 
IS suggcsti\e of peritonitis or a Circulators disturbance, J 

material in the ca\it\ or spread over the 
ruptured jolks and the presence of nhite, chalk-hke tiaKes 
IS indicate of m ccral gout x\n enlarged li%cr is su^ggestivc 
of fonl tj-phoid (c'pecialU if the organ has a greenish sheen), 
Msceral 1\ mphotnatosis or blackhead ^\hlte or gratis 
areas in the In er \ ar\ ing in size and consistcncj are notetl m 
tuberculosis blackliead fowl tj-phoid and occasionallj m 


coccidio'is 

The alimentarv canal from the crop backward is no 
examined An enlarged crop full of sour stinking food^r 
grass stems is diagnostic of impaction of that organ A le 
contents should he carefullj examined for the prcsenc^ 
unusual inatenal and the condition of the lining noted Ihe 
presence of a slims, stinking nhitish, mucoid material o\er 
the crop lining is suggestuc of parasite (capillana) infcsta 
tion or of m\ cotic infection If the proN entriculus is enlarge 
and the glands swollen and inflamed, these changes maj M 
due to parasites (flukes, stomach worms) or an inflamw 
lining maj suggest the ingestion of caustic substances Ah® 
gizzard is next opened and examined for the prCHjncc of '=niall 
worms (gizzard worms) in the walls and under the homj 
lining 

The intestmes are now opened o\er their entire length b\ 
means of the small scissors and examined for inflammation 
(cocctdiosis worm mfestation, fowl cholera), nodules (tuber- 
culosis, Ijmphomatosis, tumoi^, tapeworms) and white spots 
(coccidiosis) Most of the roundworms and tapeworms are 
readHj ^^slble with the unaided e\e, but a few require 
exceedingly close scrutmj for detection If a portion of the 
bowel 13 submerged in clean water, some of the le^3 con 
spicuous tapeworms max be seen attached to the intestinal 
wall ^lagniScation is necessarj m some cases At the 
3 unction of the la^e and «mall intestine are the two 
which max be enlarged, walls thickened and filled wi^ 
bloodx exudate (coccidiOsis) or if the walls are thickenw 
and a cheesx xellowuh exudate present m the lumen, black 
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tullv packed, and forwarded without delay. Upon 
tion of the autopsy, the carcass should be disposed of by 
burning, and all instruments, pans and equipment used in 
the examination thoroughly disinf^ed by soaking in some 
reliable disinfectant. (See Appendix, pag^94.) « , , 

Preparation of Specimens for Shipment.— Typically affected 
live birds are far more satisfactory as specimens from which 
to make a diagnosis tlian are dead birds or organs from I™™- 
Postmortem changes occur rapidly after death and these 
may be so ex-tensive in a short time as to preclude reliable 
findings. Bacteriological examination of birds dead for atiy 
length of time is usually unsatisfactory because of tte rapid 
growth of contaminating microorganisms. It may be neces- 
sary at times, however, to submit a dead biM, and >« that 
event the carcass should not be opened, but s on _ e 
wrapped in several thicknesses of paper, earefullj pac ' in a 
metal or strong cardboard box, plainly labeled both ns to 
sender and destination, and forwarded so as to reac^ e 
laboratory in the shortest possible time. The submission of 
organs for bacteriological examination is not to be encourag^ 
but tumors and parasites, or the organs suspected of contain- 
ing cither may be submitted by placing them m a 10 per cent 
solution of formalin in a small, fluid-tight container. 

If live specimens are to be submitted, at least two tyP'^hy 
affected fowls should be sent. It is not uncommon to find 
entirely different conditions in two fowls from the same 
flock, and presumably affected with the same dise^e. The 
birds should be crated to conform in detail with the regula- 
tions of the transportation agency, and sent so ns to insure 
the earliest possible dclivcrj' to their destination. ^ 

Just as important as the specimens themselves is a eom- 
plete histoiy of the flock. This should include the number 
of fowls, number and age of fowls afTectw, symptoms snovrn, 
rate of spread and any other pertinent details. 


laboratory procedures 

It would be impractical liccausc of space limitations, as 
well ns wearisome to the reader, to include here a discu.ssion 
of all the procedures which may Ire resorted to in the labora- 



70 DI\G\Oi>Tir MhTIIOD'i 

a\nn leul^osis complex) n.c muscles *=liould be ob'encd 
for tumors or for the pre tnct of smill, mnpgot-likc para- 
sites (sarcocvstis) , . X 

Diseases are rareU con tant in tbeir manifestatjons anu 
It must not he assumed from the foregoing examples tha 
the pathological changes mentioned are the onl\ ones xiluc 



Fic 23^A d«ep cenmd pit meb as Ihe one shown here suoplifies the 
problem of disposing of dead fowls (Courfeey 0 / Exeryhodv* PovUni 
ilagasiTu) 


maj occur m a specific oi^n, or that such alterations aln at s 
accompanj the disease in question The examples giten are 
onlj suggests e of some of the more common findings, and 
the list 13 b\ no means complete either as to diseases or 
pathological alterations 

If it IS desired to forward specimens of organs to a central 
laboratorj for diagnosis, the part should be remo\ ed, care- 
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ature is maintained at about that of the body. ^ The time for 
the appearance of growth varies greatly, but in most cases 
forty^eight hours suffices If growth is present at that time 
the ‘“colonies” (gro\Tth groups) are examined and careful 
observation made of such characteristics as number and 
size of colonies, consistency, color and shape. If a fluid 
medium has been used, the amount of growth, sediment, 



Fiq 25 —Many practising \etennanans are well equipped to render expert 
diagnostic service. 


pellicle, as ttell as o<lor are noted. If contaminating organ- 
isms are present, as indicated by appearance of the colonies, 
or by examination of stained smears, the grottth is trans- 
fcrrctl to fresh metlia, and by this diluting procep, pure 
colonies of the organism are often obtain^. ^ Certain djes, 
added to some media in minute amounts, inhibit the growth 
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torj m attempting to am\e at a diagnosis It is felt, 
e\er, that some of the more common procedures may be o 
interest and brief description^ of a few of them are given. 

The examination ci^en a fowl at the laboratorj' is essen- 
tially the «ame as that jU't outlined. Autopsy findings cor- 
related vith the liLtory, arc m many cases sufficient for 
making a diagJi'JSi->, but unless the changes encountered are 
definitcK diagno^tif*, further examination is necessary’. 



Tf^Zi — Xcornerof k<!ucTKntirUt»)rsio!7. fhff»nn*: wjtoe of 
coBUnonly u*^ 


Coltonaj.—In this procnlurc, which must be carried out 
with sinct av?p«i3 to present contamination, an attempt i3 
maile to Iramfer some of the microorganisms prc«ent in an 
orgxn, to artificial media (food malenal) upon which or in 
which the germs will grow. If Uie transfer is successful and 
growtli «trur3, it enables ibc detailcrl study necessary for 
identiSration to be made. Tlic "culturing” is effected by 
iran'fernng «fime of the material Odood, bit of organ) to 
l!ie tnniium by means of a sterile w ire loop or *tcrile forceps. 

Tlie cultures are then placed in an incubator in which the 
teuijxTBtu'e U mainiainMl at a>K)ut .T7J!>“ C. Very few path- 
oirns grtrt* tatb^actorily, some not at all, unless the ti roper- 
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stained, be very suggests e or even diagnostic of a certain 
disease condition 

Animal Lioculation — OccasionalK it is found necessary to 
determine the effect of suspected organisms or other material 
nhen fed to or injected into test animals and for this purpose 
chickens, guinea-pigs, rabbits and pigeons are commonly 
used 

Examination of Intestinal Scrapings —examinations of scrap- 
ings of such organs as the crop, intestines and ceca are car- 
ried out as a matter of routine, principallj to detect tlie 
presence of small parasites and coccidia The scrapings are 
smeared in a film on a glass slide and examined under the 
microscope, usualK without staining 
Flotation —This is the metliod used to concentrate small 
objects such as norm eggs, coccidn and mites, when they 
are present m suspected raaternl in small numbers It is 
done by placing some of the suspected material m a dense 
solution of sugar or salt and spinning it m the centrifuge 
The high specific gra\ity of the solution causes the eggs, 
coccidm, etc , to rise to the top of the fiuid, from which the 
film maj be taken and examined It is particularly useful 
in tile examination of fecal matenal for the presence of orm 
eggs 

Agglutmation Test —Of the biological tests resorted to m 
the diagnosis of a\aan diseases, the agglutmation reaction is 
probably tlie most vadely u'^ed It is a highh technical 
procedure ^\hlch is extensively used in tlie diagnosis of 
puUorum disease A brief description of the standard (tube) 
agglutination method may enable the theory and application 
of the test to be better understood 
As preMously mentioned, certain infections are accompan- 
ied or followed by the formation, in the body of the affected 
individual, of “immune bodies” (antibodies), one type of 
"hich IS called “agglutinins ” Tlie‘=e agglutinins are present 
m greatest concentration in the blood serum and their pres- 
ence IS demonstrable only by the agglutination test With 
hut fev\ exceptions they are specific for tlie organism respon- 
sible for tlieir production 'SMieii scnim containing agglu- 
tinins IS brought in contact with a standardize<l suspension 
of the specific microorganism tlie agglutinins manifest thern- 
0 
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of contaminitiHR gcnns but do not present the growth of 
other orginisms ,, 

The belnv lor of organisms when grow n in certain sugars 
IS of great help m identification 'Hie abihtj of the \arioU3 
germs to proilucc acid or gas or both, m sugars is fnirl> ^ 
slant and thus affords a further means of identification The 
changes produced m \anous other ■substances arc also o 
salue in correctK tla-^sifMiig the organism being studied 
If the pathologist suspects the prc«cnce of a Mrus m the 
specimen the procetlurc differs somewhat from that followed 
for isolating and identifjingliactena Inoculation of suscepti- 
ble subjects with CTudatc, suspension of an organ, or their 
filtrates is a method cainimoiiK used and injection of dc\ elop- 
ing cluck cmhrj os w ith bacteria free filtrate is also somctuncs 
used to determine the pnr'cncc or absence of \ irus Certain 
\iruses grow rcadilj m this inodium and tins enables furtlicr 
studj to ho made of them The use of the ultramicroscope, 
prcMouslj mentioned, is certain to become an increasingly 
useful agent m the field of Mnis stud\ 

Staining —Many kinds of stains and staining processes 
may be used m identif\ mg organisms Their purpose is to 
bring out m detail the form and stain reactions of the 
and thus to ser\e as an aid m their identification The 
morpholog>, source, growth, reaction in different media, 
and staining characteristics of an organism usuallj enable 
the bacteriologist to make a positiv e identification 
The causati\c agent of tuberculosis {Mycobadenutn atium) 
can be grown only bj the employment of special technique 
and media and from two to six weeks are required for the 
growth to become cMdent Because of the fattj or wa'^O 
nature of the organism it cannot be stained bj ordinarj 
methods Penetration of the dje into the organism is 
effected by prolonged staining or bv the application of a 
moderate amount of heat during the staining process Once 
theorganism takes the dye, however, the color cannot be easily 
removed e\en bj the application of dilute acids or acid 
alcohol, hence it is often referred to as being “acid fast 
Direct smears of su<di material as blood, exudates and 
suspected tuberculous material may , by being properlv 
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the blood stream. It may be stated, hox^ever, tliat a high 
titer of the blood serum does not necessarily indicate a severe 
infection, and that a negative reaction is not an absolute 
guarantee of the absence of infection. When properly con- 
ducted, however, and interpreted by a trained person, the 
agglutination reaction is one of the most reliable diagnostic 
tests available. 



A B 

Flo. 20 — The n'bole-blood. 8taine<l>antieen teat for puJIorum disease. 
Positive. B, Kegatue reaction. 


Several modifications of the tube agglutination test have 
been made, and while they are not all strictly laboratory 
procedures two of the important ones are briefly discussed 
in this section. The principal advantages of these modifica- 
tions have been ease of conduct and rapid reactions. 

Whole-blood Stained-antigen Test.— This test is being widely 
used in the diagnosis of pullorum disease and possesses 
certain advanteges which make it the most desirable of the 
field tests yet de\'ised. The test may be performed in the 
field, the reactions are rapid, and only one Imndling of the 
birds is required. Blood is obtained by snipping the comb at 
the base of the beak or by drawing a small amount from the 
large vein on the under side of tlie wing with a clean sNTinge 
and a single drop is placed upon a clean microscope slide. To 
this drop of blood an equal amount of stained antigen is 
quickly added and tlic tv o mixed by using a clean toothpick. 
Tlie antigen for this test is a veiy dense suspension of Salnto- 
iicUa jnillorwn organisms, deeply stained by crj'stal violet. 
Positive reactions ore usually manifested within one-half to 
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scKes 1)% cau .ng th= susi^ndcd S^™’ Jesiml 

,e to acsiutmatc S "I”" (usuallj 

the teal IS pertormcl In , laemR a S of 

I or 2 cc) of the batten »l su pen ion (antigen) i 
the numWr of tubes u cd and adding to these tul^ 

“1" nt, of the ^ru,n to 1« teate.1 Hte ' d,lut,on J s.mpb 
the amount of aenmi as compared « ith tlit “ ®„d 

,n the misturt If (e r esample there is 1 part “f^^e^m ari^^ 
2a parts of antipen the dilution is 1 to 2o „ 

adM to lO parts of antipiii the dilution 15 Uo50 , 

After the antigen «ctum miatures hase licen made in 

desired dilutions the tubes arc incubated for t«en j 

fortv-cight hours at GTcO* C and the 'readings nia ® 
positive reaction is mdicatw! if the hactena in the sus^ 
clump together and fall to the bottom of the tube wi ' 
sultant clearing of the fluid A negative reaction is ® 
which no clumping has occurrcil with the fluid rema 5 
cloudv as It was onginallj A partial n. action ** 
which onlv a partial clumping of the organisms and ® 

of the fluid has occurred Tlie titer of the scrum . 

the smallest amount of scrum which bos caused comp 
agglutination m the dilutions used In some cases 
titers are verv high and this end point can be detected o i 
if the dilutions have been high enough to detect the poin 


which agglutination ceases . 

The reading and proper interpretation of the ?. 

agglutination test require copcncnce and skill and shoul 
attempted onlv bj those trained to do such work A 
tive reaction according to the accepted standards , 
determination indicates that the fowl is or has been 
with the organism in question A negativ e reaction inQi<» 
the absence of such infection A partial reaction mus 
interpreted according to the dilution m which it takes place 
If it occurs m a high dilution (1 to 500 or 1 to 1000) and t er 
15 complete agglutination m the lower dilutions its onl' sig 
nificance is an indication of the titer of the serum If 
other hand it has occurred m a low dilution (1 to -a 
1 to oO) its significance is difficult of interpretation 
mdicate a beginning infection or it maj point to ^ 
ment of the infection and disappearance of agglutinins ro 
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Hemagglutination (HA) Test. — This test (IIA) is employ eel 
for the detection and identification of certain viruses such as 
Ke\^ castle disease, fowl plague and bacteria such as pleuro- 
pneumonia-like organisms (PPLO). In the case of a virus 
developing cluckcn embrjos are injected with suspected ma- 
terial and after a few da^'s allantoic fluid is collected and, in 
\arjing dilutions, mixed m tubes with a\ian red blood cells 



Tia 28 — Diagnosis of Mru** infections may require inoculation of tissues 
intocmbrjonntcd cluckcn eggs {Courte^i/of Ifimicaofa Ezptri- 

menl SCatton ) 


The mixture is alfowecf to stand at room temperature for 
about thirtj minutes. The manner in whicli the red cells 
settle on tlie bottom of tlie tube determines whetlicr the test 
IS positive or negati\e. In the identification of PPLO the 
bacteria arc grow n in broth cultun^ and the bacterial growth 
is used in place of allantoic fluid in conducting the hemagglu- 
tination test. The HA test is considered ver\ rehahle in 
differentiating Newcastle disease \irus from those of in- 
fectious bronchitis and larjngotrachcitis. 

Hemagglutination-inhibition Test (HI) —This procedure 
(III) is ujscd to determine the prcsctic'c of hernagglutlnafiori- 
inhihiting antibodies in the scrum of binls that lm\ c recw ercsl 






Fio 27 —Field equipment (or malocE the »hoIe-blood ® ^ 

test (or pnUorum disease The tpeciallj -constructed table ahv-n ^ 
used to hold th“ (owls antil the results o( the test are known {Ajler d 
ond Tcrrev i033 ) 

The Eapid Plate Afglatmation Test.— This test is similar 
to the whole-blood method, except that serum is u^ed 
of whole blood, and the test is made on a glass plate rul^ 
into small squares The antigen for this method is al^ 
\erj’ dense but usualK contains no dje. The amounts o 
serum and antigen are carefully measured by pipetting, 
enabling any desired dilutions to be made. 
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DIAG\OSTIC METHODS 


torn Newcastle duetce fowl plague f ^''ron.c ^p^toO 
disease To definite amounts of standardized tmis 
S snspension are added tart.ng amounts of 
serum the mKture is allowed 

minutes and a specified amount of red blood ®, , , 

If the serum of the suspected bird contains no 
the tints (N-DM or haetena (PPLO), the red blood celb 
settle to the bottom of the tubes in a giten "Ut u 

antibodies are present the settlement of the red cells 
a different pattern , 

Semm Neutraluation Test (SN) — Thia test (SN) is a s 
ard procedure that is wideU used m ldentlf^^ng ^ 

‘^trum from an immune bud contains antibodies capa e 
neutralizing a \1ni3 and the teat t-» made b> mrang ^ ™ ® 
amounts of 'uspccted serum and know n \ inis, then inje 1^ 
the mature into de\ eloping chicken embrj os or smscep 1 
clucks or poults Failure of the mixture to cause disease 1 
either the chicks or tmbrjo> trould indicate 
pectwl «erum came from a rcco\ered or immune bird 1 
test (SX) IS U'cd to identifN a number of mhis diseases suen 
as Newcastle dLea«e, infectious bronchitis, lar> ngotracneitto» 
fowl pox and fonl plague , 

IsoUuoTi ol Virus -For this test, suspected tissue is col- 
lected from the bmi and prepared for mjection into de\eio^ 
ing thicken emhrj o^ of rane to ten da^ s If ^^^us l-> P*^*®*? ’ 


It n ill grow in the AukL and in the case of •^ime \*iru«es 
imbnos will die within five or six davs and lesions mav 


the 

be 


>\iu uie wiuuii iivc ur si\ u<tvs , 

noted Tht flmda from dead or li\ ing embrv os are subject 
to V anous tests to identifv the v inL> 

The foregoing outline of laboralorv procedures represen 
onlv a few of the methods Used in making a diagnosis- n 
«ome instances detailed technique is necessary before drawing 
final conclu_ions, but it is hoped that the examples p'cn 
mav aid the reader in interpreting the reports of findmgs 
and reactions as thej maj come to him from the laboratorv 
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differences «nmong breeds Extensive tests conducted in 
flocks in New Jersey, Connecticut, Mnssnclmsetts, and North 
Carolina where only natural selection had been operating, 
showed far fewer reactors m White Leghorns than in the 
heavier breeds In controlled experiments in winch chicks of 
several strains of Leghorns and of hca\ j breeds were used it 
was noted that the former were always more resistant to 
artificial inoculation ns well as to natural exposure to S 



Tio 29 — Djiwcrfljnmatic comparison of «®riou» rlTccts of uncontrolled 
puUorum dneoso with tho benefits rowUim; from tl o u^o of tho n(;Rlutina> 
lion tost and tho dieposnl of reactors (Covrieai/ o/ U S Depnrimtr t 0 / 
dffneuaure ) 


pullonm These authors conthulc that resist ince to ptill- 
orum disc isc is a chantteristic of tlic Leghorn breed and tint 
It IS not necessarily associated with the domm int wlutc 
which difl'crcntiatcs tlic white varictj from otiicrs 
Cause — ^'J'hc distase is caused b^ tlie inicroorgamsm 
Sulmonella puUoTinn, wlncli was lirst rccognircd as the 
causative agent by Ilettgcr in 1900 S pulhnim is foiiiul in 
pncticall^ all of tlic niternnJ organs of nffetted thicks and 
poults, particularly thclivtr, lungs, yolk sac, intestinal tract, 
as well as in the blood In mntiin litiis and tiirkfvs the 
ovnrv IS the common sjlt of Joeahrntion altliougli otta- 
sionalK the organism is found in tho lungs livtr and intes- 
tind triet m\ of thi eggs hud In dntased Inrds e-urj 



Chapter 6 

BACPERIVL mSKASES 

Mant of the more common and economicallj important 
diseases of fowla are caused bj bacterial agents Fortu- 
nateU these inficlions, as a rule, arc not transmissible to 
other farm animals although there is a notable exception in 
the ea^e ivith nhich same maj contract aMan tuberculosis 
Tht important diseases in this group include ptillorum dis- 
ease, tuhcrculo'is, fonl cholera and foul tjphoid There 
arc sc\ cral others of less importance Because of the pres a- 
Icnce and importance of pullorum di'ea«e it is discussed 
separateh from the otlicr Salmonella infections 

PmXORTnvi DISEASE 

Pullorum disease is pnmanU a disease of bab% chicks, 
although it IS often found in mature hcas as a chronic o\ anan 
infection and oeca>ionalb m the ptncardial sac and testes of 
mature males Poults and mature turkeas are susceptible, 
uith the manifestations m thts species being practicallv the 
same as m chicken-* The disease has also been found occur- 
ring naturalh m plieasants, ducks, European bullfinche-’, 
sparrows guinea fowl, babj quail, canaries and pigeons 
Among mammals, rabbits appear to be readih susceptible 
and the infection has ]»een reported as occurring in hogs, 
foxes, mink, and man 

In bab% chicks and poults, the disease assumes an acute, 
septicemic, highlj fatal form, and most of the losses occur 
during the first two or three weeks of life In adult fowls the 
infection is usuallj svmptomless although it ma> occasional!) 
be manifested b\ diarrhea, depression, lack of appetite, and 
paleness of the comb and wattles 

All breeds of chickea'. appear to be susceptible although 
\ anation^ in the d^ree of su5ceptlbIht^ are found among the 
\anous bre«ls In studies of breeii susceptibilirt to infection 
with S pullorum, Ilutt and SiJioles (1941) found significant 
(S8) 



PULWRUM DISEASE 


91 


Other conditions affecting baby ch.cU and poults “ay induj 
symptoms nhich are mdistmguisbable from those 

In adult fouls no sjmptoms, as a rule, arc o^^ved. 
Jlature hens and turkeys shoun by autopsy and ^acteri 
ological findings to be carrjing S pidlomm infection m t 
o\ary usually give no indication whatever that they are 
IZI bcUonally. liouever. manifestations o an acute 
or chronic form of the disease are seen in mature birds 
In acute cases, in ub.ch the mfeetion has been recen Y a^ 
quired or is a flare-up of an already evisting “"dd.on 
there is ueakness, the feathers are ruffled, and “ Eroenisl 
broun diarrhea is present There may also be 
combs, hstlessncss, depression, and droopy heads ““ J "Bs- 
Postmortem Appearance -In chicks and 
soon after hatching, no significant changes mav be P^ 
Those uhich surMte for a longer time, 
shop definite, and m some cases marked, 
organs The crop is empty, and tl.e ha er ^ P”; 
streaky, brick-red discoloration m contrast J''?. 
vcHow appearance during the first fc^ dnjs 
flamiiiatiSn and thickening of the heart sac ^ 
of small, grayish nodules in the uall o ^ " 

many cases which sun i\_e for any length 0 i j. j.i, 

is not uncommon in binls dying early, wi i g 

nodules appearing in the lungs within a few , s,.pllme 
eases the affected birds appear to be 

being caused by the accumulation of a Peba‘inous substo^^^^^ 
under the skin and in the body eai .ties. The pre enee of an 
imabsorbed jolk sac is not diagnostic of P'*"'’"'"' J; 
During Uie first few dav s of life the yolk-sac sen p »•> e -'““e®® 
of fowl material and is found in all chicks P®^ 

howeier.itpcrsistsaftertlirccorfoiirdacsin • 

shrunken, discolored st.ite, pnllonim d.scpse "'a^ wdl he 
siis,xrtld. In some cases the principal ^ 

appears to he the intestines which show small, necrotic f , 
partlcillarlc in the large i«.rtion of the Imwcl 

In mature fowls the organic changes arc P"". 

lipalle to the oenrj. Inst, i.l of the o'n "PP*' "Y;’'',; 
plump, ami golden >cllow ns tl.ee normallj "' ®h 

at. cwhle di-easeilnR shrunken. inisshni>en,hnc a greeni 
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An unusually high mortality in baby chicks or poults 
tluring the first tiio necks after hatching immediately sug- 
gests piillorum disease as the cause, and lesions observed in 
affected individuals are often stronglv suggests e of pullonim 
infection Since similar sjTnptoras, lesions and high mortalit 
im\ result from other infections and e\en from fault! man- 
agement practices, tlie onh criterion of infection n itli 6 piil- 
lonm IS the isolation and identification of tlie 
Even the agglutination test has its limitations in that fouls 
infected u ith fou 1 ty phoid u ill react to this test, as may some 

tint arc infected \nth parat\ phoid organisms 

The agglutination test used for the detection of adim 
earners of piillorum infection, m'v\ be applied m three ^a%s 
the tube agglutination test, the rapid whole-blood plate test, 

and the rapid serum plate test n i n 

The test makes use of a liquid suspension of killed 
organisms knoyy n as an antigen 1 he presence of S 
in the blood of an infected foul causes the ^ 

mime substances called antibodies \Mien tic ? , i 
mixed yy ith either the u hole blood or the serum of ntoted 
foul, these antibodies cause the killed orpnisms in the anti- 
gen to clump together m small masses yy Inch arc ^ 
No such clumps form m the blood of noninfectcd fo\yls be 
cau^e there arc no antibodies pre^nt 

'l!ic rapid tests arc mucli more ww ch used than tube 
test because they are ml ipted to field eoiu itions and pennit 

the immediate identification of carrier urn IS 

A yarniit type of piillorum found in Caindi in 1^1 "" 

later in many parts of the United States has ma ei • 

to use a polvyalent type of antigen yyhere the ynriant type 
of the disea^sc is known to occur or is suspcctee 
Dissemination— The enormous traffic in baby chicks has 
undoubtedly played a major rOlc in the yy it espread to- 
tnhution of pullonim disease t has bee., d"”™ 
that the infcetion is readily spread •>' ,i iT 
at hatching time Clucks hatch^ from infected egp may 
harbor the bacteria in the doiyn yybicb, upon drying, 
loose and ilnffy , being rtadily bloivn ‘o or 
incubator cyen l.y light drifts of air Suse.pt.hle ducks or 
imults hrcatlic in, or imss.hly ingest, these small coiitanninteci 
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or leaden color, and the content \ anes from a «oft consistencj 
to one of firmneaa as if the \olk. matenal had been cooked 
There maj be enlargement of the heart and small, grajnsh, 
firm nodules m its uall 



Fi 30 A eh ct ibcmax rbarsctenstie lanR leroas of puiloniio disease 
{Cmriaj «} Purdue Jgtieulturvl Erpenmeni S’eSum > 

Bia|7ios2s ^Tlicn. are «c%cral aids to the correct dtagno*** 
of puUnnim disease but posttue proof of the presence of the 
ma!ail% depends up<n the isolation and identification of 
S jJuUorurn 
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tbe dry chicks should be removed. It is suggested that only 
two fumigations are necessary with this method, tlie first one 
being carried out wdien one-tenth to one-fifth of the chicks 
are out of the eggs, and the second, twelve to fifteen hours 
later. 

The importance of maintaining relatively high humidity 
at hatching time has been stressed by many inv'estigators, 
lYet-bulb readings of 90° to 95° F. decidedly reduce the 
circulation of chick down as compared with tlie amount 
of circulating particles when the wet-bulb reading is lower. 

Kegardless of the method employed, any attempt to 
disinfect incubators by fumigation, regardless of the degree 
of efficiency attained, is at best hut a means of reducing tlie 
amount of spread in those cases in which eggs from infected 
and non-infected fowls are batched in the same machine. 
The source of infection still remains in diseased, mature fouds. 

The rate of spread of pullorum infection among mature 
birds varies greatly. In the past, some have considered 
the male bird as an important factor in transmitting the 
infection from diseased to non-infcctcd females, but ex- 
perimental work done on this phase of the problem indicates 
that the male is not a factor In this connection. Attempts 
to communicate the disease by placing reacting males in the 
same pen with non-reacting females have not l>ccn success- 
ful. 

It has been shown that in some cases, infected birds 
eliminate S. pullorum in their feces and this mode of dis- 
semination must be taken into consideration in dealing witli 
the disease. Carefully conducted tests indicate that the 
infection may be spread among mature fowls by contact and 
coliabitation and it appears that the more clo'=;cly fowls arc 
Confined tlie greater is the opportunity for sucli dissemination. 

Mortality. — ^I'herc is definite evidence that pullorum in- 
fection Increases embryo mortality uml thus decre.iscs the 
hatclmbility of eggs. Studies have shomi that the pcrccnt- 
ngc of dead emhryos is greater in eggs from reacting fouls 
than from non-reactors. 

In bahy chicks and poults the heaviest losses occur during 
the first two or three weeks of life with the mortality r.inging 
from a small percentage in n fc^v ca«es to as high ns 100 per 
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finding that 90 per cent of the surviving chicks reacted 
positively to the whole-blood test at twelve weeks of age. 
Anderson ei. al (1948) concluded that sodium sulfamerazme 
administered in the drinking water at a concentration of 
0.2 per cent for a period of seven days afforded considerable 

protection to artificially inoculated chicks. t A 

In trials with tliree lots of yearling hens, Cole (1948) ted 
an all-mash ration containing sulfamerazine 0.5 per cent, 
sulfadiazine 1.0 per cent, and sulfaguanidine 1.0 per cent 
respectively, during alternate, approximately weekly periods 
for four months. The results indicated that tlie prolonged 
feeding of these drugs did not prove effective in removing 
S. piiHoriim from the birds. Survivors were found to give 
positive reactions to the agglutination test at the end of the 
trials and for 185 days subsequent to the termination of 
feeding the drugs. , , 

Chang and Stafseth (1950) and Cooper and co-workers 
(1951) reported similar results. The use of drugs must there- 
fore be considered ns of only secondarj’ importance in dealing 
with pulloriim disease. , 

It is possible, of course, that some new drug may be found 
which will ho effective against bacteria of the Salmonella 
group. Thus Smith (19.54) and IVilson (1955) found fura- 
zolidone to be partiallv effective in eliminating S. pvllornm 
from chicks which had been artificially infected at one day 
of age. Well-established infections arc innch less susceptible 
to treatment. . 

Control. — Aiiij jtlan /or controlling 'puUonwi disease viusl 
have as its principal objeciirc the elimination of the most 
prolific and constant source of infection— the carrier hen or 
turkey. One phase of the National Poultry Improvement 
Plan is coucemctl with the control of pulloniin fhscasc. 
Practically all states have control programs "‘bjeh are being 
carried on in cooperation with the National Plan. I'Ocal 
conditions may make it neccs'^ary to alter some of the (ietnils 
of any pullonim disease program hut available nwrtjs in- 
dicate that gocKl prograss is being made particularly in 
ivrtain sections of the country. 

U has Wen demonstratetl that pullonim disease can be 
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t nf flip 1f»t Los ea ranging from 5 to lo per cent ha'c 
b«n reportll In Ilmshaw (1948) m poulte at 9 to 10 weeU 
ot ace nhich had sun n ed earlier outbrealvS . _ 

siect on ProdncUon.— Studies made of the ''econk 

acting and non reacting fouls shou ctorb that puUor^^^^ 

ease cause, a definite lowering of production 1 he remrts 
Asmundson and BieU (1930) for 089 hei« (f ' 

102 positne reactors) of s,r breed, m the first of P 
duction shoivctl that the arerage for the 
uas 221 eggs as compared aith ICO eggs for the mfected 
KemUmp (1932) recorded the production of 209 ^ 

positnes or negatnes) selected uithout referenre to type 
breed sanelt fecundits or age trith the maiontv of them 
being in the 'econd la\ang season and found f 

production of the non reactors was 8 7 per cent hig er 
that of the reacting fowls , . 

Treatment— For man\ jears efforts ha\e been made i 
find an effectue medicinal treatment for pullorum infection 
and manj drugs ha\ c been tried m this connection but inej 
bate almost without exception been ineffectite .v 

of the substance u ed or its method of administration 
the adtent of the sulfonamides howeter it ‘”5 

some reduction in the mortalit\ rate in infected birds mat 
effected bj the administration of certain drugs of this group 
Se\en sulfonamides were tested In Seterens Rober^ an 
Card (104o) w ith respect to their abihtt to reduce mortalitj 
from piillonim disease Sulfadiazine and sulfamemzme 
were found to be mo^t effective as judged bt both morta i ' 
and rate of gam of sur^^^I^g chicks In a natural 
of pullorum infection in bab\ chicks Anderson (it" ) 
reported that 0 5 per cent sulfamerazme in the dry 
o\er a penod of 21 dajs was definiteh beneficial andsto 
his belief thit the drug is effective in controlling na um 
outbreaks of the disease if an carlv diagnosis is establis 
and treatment promptlv instituted ^ 

In ad lilional tests upon babv chicks Bottorff and 
(1947) found sulfadiazine «:u!famctbazine and sulfamervzm 
to be equallv effective in reducing mortahtv as much as 
to 60 per cent with no significant difference in the weig 
gains after twentv-one dij's Thev also made the interesting 
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produce disease in other animals. The tubercle bacillus was 
discovered by the German scientist Koch, in 1882— a dis- 
covery destined to be of tremendous importance to mankind. 
Since that time, studies have shown that there are three 
principal types or strains of the organism; ri 2 ., human, bovine 
and avian, distinguishable by their ability to attack the 
different species of animals and by laboratory procedures. 

The avian tubercle bacillus is resistant to external influ- 
ences and under certain conditions may sur\dve outside the 
body of an infected fowl for a long time. Schalk (1928) 
found that rigorous winter weather did not destroy the 
organism, and that carcasses of tuberculous birds buried in 
manure and in varying depths of soil contained vdrulent 
organisms after three, six, nine, and in one case after twelve 
months of such exposure. Once infected, a poultry yard may 
remain a source of the disease for a long period, even after the 
removal of tuberculous fowls. The tubercle bacillus is readily 
destroyed by direct sunlight, but the letter is effective only 
on the surface of material containing the germs, and not 
when the organism is buried in soil, manure or debris. Chem- 
ical disinfectants are effective against the tubercle bacillus 
when it is present in material which contains no protein. 
Moist heat destroys the organism ratlier rapidly, but as 
mentioned, cold does not readily alTcct it. 

Occurrence.— Tuberculosis in fowls in the United States 
was apparently first reported by Bray in 1S96; and Pernot in 
1900 was the first to confinn its presence by bacteriological 
examination. The disease is at present prevalent in this 
country, especially in the North Central portion. 

Susceptibility.— 'Several species of fowl are susceptible to 
a\aan tuberculosis, but the disease is far more prevalent in 
chickens tlian in other birds. Tin’s probably is not because 
of any incrcascil susceptibility of chickens, hut because of 
the closer contact and greater opportunity for spread among 
this .species. The infection has been obsct^’ct! also in turkeys, 
<bieks, geese, pigeons, parrots, canaries, pheasants, sparrow.s, 
swans, guinea-fowls, cow-birds, cranes nncl crows. The 
di<ease is apparently not widespread in turkeys and when 
tbcH* lurth an* an’eetet! it is wsimlly througli cofinlu’tation 
vith infodetl chickens. It has also been shown tliat the 



gg bacterial diseases 

successfully combatecl be risid adherence to the follonmg 


1 Systematic tatiny of all foich in the Jock f 

quencj eeith uluch the flock should be tested must te deter 
mined by the degree of infection encounter^ It no 
Tfound It IS obvious that every effort should be mad^te 
prevent introduction of infection into the flock 
reactors are found it is important that they be remov^ at 
once It IS equally important ‘>>“t /sequent tests-month y 
it possible— be conducted thereafter unbl all remaining 
birds give two successive negative tests To allow as 
as SIX months to elapse after testing the flock and remoyng 
reactors before making another test, is to invite spread 
the disease by birds which have become infected tn 
meantime After a pullorum-disease-tree status has been 
established tor a flock future tesU should be conducted at 


mterv als of no more than six months 

2 Procure eggi only from cmirces k-nmm lo be 

free The tact that pullorum disease is transmitted rnrong 
the egg renders the necessity for procuring eggs from a clean 
source so ob^ lous as to require no argument 

3 Cleanliness at all times about the premises JS important 
and it IS especiallj l>asic thit a thorough cleaning and dis- 
infection be carried out following removal of reac ors 
Unless this is done there is the possibilitj of disease- re 
fowls becoming infected bv organisms which may be preseri 
in the litter, on the floor, or on various pieces of equipmen 
Special attention should be given to incubators, brooders, 
and all equipment to be used for babj chichs 


FOWL TUBERCULOSIS 

Tuberculosis of fowls is a chrome, infectious disease, v ery 
similar to tuberculosis of other animals It is of common 
occurrence, and m some localities it causw enormous losses 
to flock owners . . . 

Cause — Av lan tuberculosis is caused bj the acid fas 
microorganism Vt/co6acfmM»n amum This germ is close 
related to the tubercle bacillus of man and of 
^Yhile it IS most commonlj found m fowls, it is also able to 
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tlie head become pale, and the feathers are rufiBed. There is 
evidence of increasing weakness and the affected fowl moves 
about very little, being listless and unthrifty. The appetite 
is sometimes retained until a short time before death. LamC" 
ness in one or both legs is commonly observed, and is caused 
by the development of tuberculous abscesses in the joints. 



i to. 32 —A lu)>crrulou9 liver and epleen. Xcirly all fowl* imflrtins 
show ipsioDs 111 ll»c livcr. (Coarff*^ o/ /f/tnati 
nxpcnmcfU firafion.) 


llie wings may be similnrly nflcctctl, and nlien involvcil 
bang in a droopy jwsition. Diarrhea often appears in the 
later .‘Stages, folloned by rwnpletc c.Tbawstion and death. 

ell-ad vanctMl can's of the <li>casc arc occasionally found in 
fowls in gofnl condition, hut in the great majority of ca'^es, 
ein.nci.'itlon i*. a constant finding. 

Postmortem Appearance, — The eha^lclcn^tlc Ic^ion‘^ of 
ttilHTcnlosis in fowls, as in otlier nniinnb, are tubercles. 
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mtestiml canal, the feces of such a fonl being a constant 
source of infection to the remainder of the flock As a ru e, 
avian tubercles are not gritty when cut, although some of the 
older ones have a granular consistency lAich can be detected 
upon drauing a knife throngh them The cut sur ace o a 
typical tubercle usually appears gravish and shining, but in 
older lesions maj appear yellowish in color and cheesy in 

™Tuberc^lL m the liver and spleen are easily removed in 
their entiretv from the surrounding tissue, but tliose imolv- 
iiig the intestine and mesentery are not easily enucleated 
Diagnosis -Emaciation is a ratlier constant symptom of 
tuherciilobis, but because it also is a symptom in dis- 
eases It IS not sufficient evidence upon which to diagnose the 
condition The presence of characteristic tubercles m the 
hver, spleen and intestine is very ’ll** ^ 

he taken not to contuse these lesions wath those occurring m 
lymphomatosis and blackhead In the latter disease fte 
involved areas m the liver appear sunken and « cer-hke. 
while m avian tuberculosis the lesions are raised 
surface of the organ, giving a lumpy or beaded I'pon 

palpation The nodules m the intestinal wall cnusrf by one 
vanctv of tapeworm might be mistaken for those of tubercu- 
losis, but the absence of characteristic lesions in tlie liver 
and spleen, and tlie presence of tapeworms = 

should enable a distinction to be made Sw ollen joints shoul 
alwavs be regarded witli suspicion, especiallv in 

Laboratory diagnosis is made by microscopic cvammation 
of alTectcd tissue, by miectioii of suspccteel 

susceptible animals, and 111 some cases b\ growing ga 

ism l)\ special technique upon suitiiblc inct la 
Tuberculosis in living fowls may be 
of tuberculin This substance is made bv R™"' 'S 
tubercle bacilli in fluid nicdin for scvcml weeU, after wine 
thev arc killed by heat and removed by 
leave, a sterile clear, brownish fluid “"‘■’'"'"S 
priKlnets of the organism, which 
Unsptutes tuberculin It cannot cause 
ulitn pn)pcrl\ mjcctc<l into tuberculous fo 

reaction which IS ihaKuostic 'Ihc test is luni t i. j • 
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^\ith a small hypodermic sjnnge a minute amount (1 small 
drop) into the skin of one wattle, the other being ^ 

control 1 he proper injection of tuberculin requires skill and 
care The point of the needle must not be pushed through 
the skin because tuberculin deposited under the skin does 
not gi\ e the desired reaction On the other hand, the injec- 
tion must not be made too superficially as the skin is 
likely to rupture under the pressure 

The results of the test 
are best read forty -eight 
hours following mjection 

Many reactions will ap- 
pear within twenty -four 
hours but some are 
slower in becommg eti- 
dent, therefore in order 
that none be missed by 
reading too early, forty - 
eight hours should elapse 
after injection before 
final readings are made 
A positive reaction con 
sists of a doughv swell- 
ing of the injected 
wattle They vary greatly 
in size and appear 
blanched as compared 
w^th the red color of the 
normal wattle 



Fio 34— The watUe test for The SUCCCSS of the test 

» .S:, largeb upon the 

skill of the operator and 
the potency of the tu- 
berculin used Occasionally an ad\ anced case of the disease 
docs not gi\c a reaction, but such birds usually manifest 
clinical svmptoms which are suggestive, and which should 
be considered in making tlie diagnosis 

A rapid agglutination test for the detection of tuberculosis 
m fowls has been reported by Moses, Feldman, and Mann 
(1043) and b\ Karbon Zmolier and I eldman (19o0) Ilichev, 
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Mack and Stafseth (1<)54) lia\e summarized tlieir onn and 
e'lrlier ork on the henngrghitin'ition ^e^ctlon m lan tuber- 
culosis j , 

Dissenmatoon —The greatest single factor in the spread ot 
avian tuberculosis is the fecal material of infected birds As 
preMouslj mentioned, open tubercles or ulcers in the int^- 
tme are continuousb discharging \'irulent organisms mto the 
bovrel and these are passed to the outside in the dropiungs 
Fowls constantly pick up particles from the ground and ^e 
thus exposed b^ ingesting food and water contaminated j 
the feces of tuberculous birds After being taken into the 
digestue tract, tlie organisms pass through the wall of the 
intestine and are earned to the !i\er where tliev lodge an 
produce well-defined lesions From tlie h\er tliey are 
ported to other parts of the body by means ^ the b oo 
stream and the infection thus becomes generalized 
The introduction of the disease into a flock may oc(mr in 
several way’s Affected fowls may be added to we floe , 
the birds ma\ ha\e access to premises inhabited h\ tuber- 
culous bnds, and diseased wild flyung birds ma\ transmit 
the infection while feeding m the poultry y nrd It is a ^o 
possible for man, as well as other animals, to carey the in- 
fection mechanically from one place to another heed sac s 
to which tuberculous fowls ha^e had access when return^ 
to the mUl or other distributing points for further use might 

well be considered a potential means of disseminating u er 

ciilosis as w ell as other diseases i i k 

It has been established tliat occasionalh an egg ai y 
an infected hen contains tubercle bacilli, but the incidence 
IS so small that spread of the disease through die raa\ e 
considered as practically negligible Harshfield, Roderick, 
and Hawn (1937) examined by tuberculin test or by cuh 
tunng the livers and spleen, a total of 1141 chicks ha le 
from reacting hens and m no instance w as tuberculosis found 
Fggs infected with tubercle bacilli have a lowered hatclm- 
bihty rate, and the po'^sibilitj of dissemination by this means 
IS thus furtlicr reduced , 

Sclnlk (1928) was able to induce tuberculosis in one rase 
by feeding flv hrvie which had developed m a tuberculous 
carcass, to susceptible birtls Tins probably is not an inipor 
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should ne\er be thrown out where other fowls or hogs maj 

have access to them , 

Following disposal of the flock it is best, after a thorough 
cleaning and disinfection of houses and equipment, ‘o » 
the premises to remain idle for several months, during which 
much of the remaining infection w ill have died out Scaldi g 
hot water containing 3 per cent of common Ije, compound 
cresol solution in 3 per cent dilution, and 10 per cen i 
are all inexpensive disinfectants and are vmry effect '-e when 
applied freelv and thoroughlj to surfaces 

has been removed Ordinary quicklime spnn e , 

>ard aids in reducing the infection upon the surface of the soil 
If only a few fowls m the flock give reactions ‘o 
culm test, the infected birds should be properly 
and the houses and equipment thoroughly c , . . 

infected Discing of lots and spading of sod '"accessib e to 
the disc should be carried out wherever " 

quent tuberculin test within stx months is also advisable to 
detect any birds which failed to react initially 

If birds are purchased for restocUng, they should come 
from a source known to be free of infection _ , .iquryi 

Feldman (1939) and McCarter, “gs and Beach ( 940^ 
have called attention to the role of avian tu former 

sensitizing cattle to mammahan tubercu in TTmted 

author states, “It seems not unlikely that i 
States the avnn tubercle bacillus sensitises 
mammalian tuberculin than is generally recog , ’ iipj 

possibility IS suggested that at least some ° , i 

non-visiblc lesion reactors react to mamma , bacilli ” 

consequence of sensitivity induced by ayan x.-Up-puinsis 
Because of the slow development of 
tlie disposal of all fowls over two \ears o g flock 

means of reducing the incidence of 
Unless it IS desired to retain the birds as j * 

sistcnt selling program will also ser\e to c i to 

fowls at a tTme when their production norma 
decline The danger of allowing fowls to rim w 

’■'Onr&s.s has ocmirred on the P--, cmismnt 
care should be exercised to detect its recurren 
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age on commercnl duck farms Among hboratorj animals 
rabbits succumb readilj to inoculation In geese the disease 
often assumes an extremely Mrulent character an is com 
monlj referred to as goose septicemia The domestic animals 
are, in general, resistant to the foul tjpe of the organism 
Symptoms -It the disease is \erj acute, the first indica- 
tion of infection is the finding of birds dead under the roost 
or on the nest and in uhich no symptoms uere MSible on j 
a short time before Extremely fat fouls are 
susceptible to this peracute form of the malady In ^ 
acute ty pe a greenish or y ellouash diarrhea is often 
indication obsened As the disease progresses ® “ 

become listless and sleepy , dislike to move, an j ? . 

are ruffled The appetite is impaired but increased thirat is 
often noted Respiration is rapid and the f 

mucus m tlie upper air passages causes a rattling n 
the fowl breathes The body temperature is 

tlie comb and wattles become purplish in color 

swelling of the nattles is not uncommon and the fearers 

about the vent are smeared by tlie profuse diarrhea 

of the outbreaks of fowl cholera in yomg ducklings reports 

by Hilbert and Witter (1936) more than 60 P« ° 

affected birds showed localization m the 

abscess formation mvoUmg almost all of t e un 

portion of that area „ _ 

The chronic type of the disease usually occur . , , 

l^hlch have survived an outbreak Chronically fo^ Is 

gradually become emaciated, app^r depresse , -p i 
combs, wattles and membranes of the head are c^pnl 
suffering from this form of tlie disease maj mger , , 

weeks before succumbing Lameness occasiona ^ j 

as a s\mptom in prolonged cases and when P^^^® ‘ 

hy localization of the organisms in the joints, g 

™Delapknc and Higgms (194S) state that ^P'"^ 
form of fowl cholera is the most important respiratory (hseas 
of bacterial origin m cliickens m some states It is usually 
seen m farm flocks rather than on commercial P™'^ 
because of the common practice of niiviug joiing 
birds together when the pullets reach lajing age 
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was prolonged, the o\ a were soft, flabby, irregular m outline 

and pedunculated The yolk membrane w as very w eak, be ng 

readib ruptured, and occasionallj a 

w as observed The author did not consider these 

to be characteristic of fowl cholera, however, since similar 

changes are observed in hens affected with pullorum disease 

"iT-i ..dto d«i. .1 ; ■" ■pp’ss 

healthy flock is stronglv indicativ e but not diagnostic of f 
eholer^ If, m birds which d>^=“‘ldeub, numerous Immor- 
rhages are present on the membranes of the J , P 
larl> on those of the heart, fowl cholera ™ 

pected Greenish diarrhea maj also be considered as pointing 
to tte presence of the infection 

Positiv e diagnosis of fow 1 cholera is J”yood o? 

characteristic organisms in stained 
upon isolation of them from the heart bloo , , 

oJ^ns These procedures are of necessitv limited to a 

hboratory, to which suspected been 

mitted m case of doubt Ce^in the results 

tried in the diagnosis of fow Icho^ra but mg j.ngji(j,ible 

have not been satisfactory The need fo i j 

diagnostic test is definite, particularly so i i mfec- 

upon to detect carrier birds which whole- 

tion in flocl^ Shook and Bunyea (1939) e p^cellent 
blood stained antigen agglutination test w iic i g 

results and which w asm very close agreem , -norkers 

By apply mg tins test and remov mg ° the 

were able to control the infection m a 

disease had been prev alent i „„ i,„„n limited 

The use of this newly developed ''f 'E™ ' f 
however, and further work is being done „red bv a 

the produet The produetion of J’*® f Aericultiirc 

United States patent issurf to the Secreta y E 
from whom permission would be required 

’’tre— n-f Ldlocidu IS widespread m Nature and 

may be present in the respiratory triets 

inducing symptoms ^ such ns 

harboring the organism is lowered b> nn> 
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ot 0 1 per cent or e% en 0 05 per cent m the mash might help 
in pre\entmg enzootic Pasteurdla infections o P , 

tory tract in chickens proMclmg furlJicr studies proved the 

drug non-toMc at the lev els used luser ci a ( ^ i.iiy 

able to significantly reduce mortahtj in both 
infected chicks and in tliose naturally affected, by as mudi 
as 83 per cent in the former and 75 per cent m 'atto 
The drug was tried by incorporating 0 5 to 1 P^’’ , 

feed and 0 1 per cent in tlie drinUng water Queen a 
Quortnip (1940) found penicillin effective in protecting 
ducks experimentally infected \Mth nf 

McNeil and Hmsha^^ (1948) frl P 

000 units of streptomjem prevented ^ xu. 

miilfocida m turkejs if treatment was given ^ ° , . 

time of inoculation men treatment 
twentj-four hours, there were earners an 
number of cases of joint involvement 

Kaccmafion-Despite tl.e fact ‘bat Pasteur was^aHe^to 

induce immunity to cholera m fowls by the . i 

contammg the causative organism, subsequen P 

not been%o successful Pasteur^s 

attnbutable to the use of a strain of x tjiis 

unusual powers of immunization, as grea p. 
respect has been noted b\ investigators xfp™e,pntion 
unanimous regarding tiie use of vaccines or , ^ 
of fowl cholera but, in genenil. 

ease was taking a heavy toll I" ^‘“dies of tl e d.sease^m 
'Mid ducks, Queen and Quortnip (1946) infection hv 

stautly dependable action m P«='™ ."8 ’ 

great service will have been rcnderwl ‘b® ^ 1,^3 

Antiserum capable of protecting fowls for a short tune 
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organism is not resistant and is readilj destroyed by the 
common disinfectants Direct sunlight is quickh destriictn e 
to Salmonella gallinannn, but v.hcn buried in the soil, the 
organism ma> sur\ i\ e for some time 

Occurrence— Fo^^l tj^ihoid is widelv disseminated and 
apparenth occurs \\here\er poultrj is kept to anj extent 
There is e\ idence, ho^v e^ er, that the disease is less pre\ alent 
in some sections than formerly , but no adequate ^planatioii 
has been offered for the apparent decline in these areas 
Field observations indicate that warm, wet weather is con 
ducue to occurrence of the infection 

Susceptibility —Chickens and turkejs appear to he the 
most susceptible of all fowls, but the disease has been report- 
ed in pigeons, pheasants, ducks, quail, grouse, guinea ow s 
and sparrows Hinshaw (1930) reported that fowl tjpioi 
\\as apparenth the cause of greater losses m 
kejs than was blackhead Johnson and ’Vnderson ( ) 

reported an outbreak in a flock of 100 guinea fowls in w iic 
the mortahtv w as about 30 per cent hereas formerh the 
infection was believed confined to mature birds it has een 
shown to attack voung chicks and m some cases to resu 


in considerable loss ^ ^ . . , 

Symptoms — Droopiness is often the first sjTnptom o 
tjpboid infection The affected bird is Iistte, the head is 
dravvn in and the w mgs are allowed to sag The 
wattles are usuallv pale, the feathers are ruffled, and there s 
a profuse greenish diarrhea The course of the 
from two to ten dajs m acute cases, while birds chronicallv 
affected maj live for several weeks and show few, 1 anj 

visible symptoms , , , , 

Postmortem Appearance —Paleness of 
branes is a rather constant findmg m fowls dea o 
tv phoid The hv er is enlarged, dark m color and often pos- 
sesses a greenish sheen Tinv gravash spots ma> be present 
on the surface of the liver The spleen is often enlarged, as 
arc the kidnevs ^larked changes are frequentlv noted m 
the heart and consist of grav ish, firm nodules of v ar> inS size 
m the heart w all The ov ar> inaj be mv oK cd 
chronic cases, and ma> have tlie same general , 

as m pullorum infection A low-grade inflammation of the 
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been produced but pnncpallv because ot “st of ^e 
product and the short duration of protection it has not been 

used to an\ e-rtent , , i m 

Prerention and Cmtrol The presence of fowl ^olera m 
a flock calls for Mgorous measures of control kJeaU a 
ailuic birds should be removed immediateK and destrov^ 
bj burning M\ uten^U should be disinfected daili and the 
hou^ frequenth If it has not alreadv been done toe 
feed and water troughs should be placed so as to prev ent t eir 
contamination b\ infected droppings Because of the rapid 
it% with which the di ease <preads it is not advnsable to 
attempt isolation except in large establishments where e\ erv 
effort should be made to confine the outbreak to the uni 
m ivhich It appears The concentrates m the ration 
cialh the protem portion should be reduced at least one ha 
ev en at the expense of lowered production Buds to be add w 
to the flock «hould be quarantined for at least two weeks to 
preclude the introduction of fowls in the incubative stage o 
the disease and the presence of wild flv^ng birds 
reduced to a minimum The sale of apparentlv healthv 
birds from an infected flock is not to be encouraged because 
of the obvious danger of disseminating the disease to other 
groups of fowls and thus creating new centers of infection 


FOWL TYPHOID 

Avian tvphoid is an infectious septicemic disease of poul 
trv readilv communicable and usuallv acute in character 
although chronic cases are not imcommon The dise^e v'as 
first described in this countrv b> 'Moore m 1897 
It bad previous!) been reported in England bj Hein in 
Moore designated the condition infectious leukemia bu 
later studies mdicated that the leukemic condition of the 
blood though characteristic of fowl tvphoid was not a disease 
entitv 

Cause — ^The cau<;ative agent of the disease is the 
organism Salmonella galhnanim It is so closelj related o 
Salmonella Titlhrunt that the tvso are mteragglutmable t e 
^rum vihicii agglutinates Salmonella -pnlloTum antigen^ 
al«o agglutinate Salmonella gallinanim and vise versa ihe 
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exists, b> MiWn.Mi'g'o'^saiKlprobablj bj other umi clcome 
^ isitors to the chicken j anl 

Supports c Cl ideiice that the infection can be transmitted 
through the egg has been obtained bj manj m orkere 
dette (1925) isolated the organism from the hlo^ 
bab\ chicks and from iimbsorbed jolk-sacs 
chicks and interpreted these find'nSi* as Pointing to tra 
mission of the infection from hen to chick through tlie egg 
Beach and Dsms (1927) concluded that S 
produce an acute, highij fata! disease of > studies 

transmission through the egg n as snggeste nmn 

These authors also state that S PV- S 

infection m hens indistinguishable from that cause > 
pulhrum except b> cultural studies Hiiis lau . , 

(1933) reported a ease of ox antis m a turkes 
S galhmnmi nas isolated and state that 
point to transmission through the egg i„ 5 ti,.nueh 
suggests transmission of tx-phoid infection in 
the egg ns a result of Ins experiments and fotin g* 

to be readily isolated from the reproductn e sj stems of both 
males and females ^ 

MortaUty -Tlie death loss m different J? er 

t\T)hoid aanes greatlj "TI*® di^ase raaj a ‘ 

mild character in T\luch fevr birds die and many » 

It maj be so se\ere as to cause a *”5^ i y^ny^rl mor 
Treatment --Some of the suifonamides 
taht\ -fthen gi\en continuouslj or mtermitten ^ . 

or dnnkmg i\ater, but los^^es often ‘ fin54) 

stopped ilorc recenth Grumbles, T\ ells an / fi,g 

and Lucas (1955) ha^e reported excellent froin the 

use of fura/ohdone in low concentration— 100 grams t 

'"in tlm^CTse of small flocks the disease may be 
bv depopulation, folloucd bv thorough and complete disil 
fection of the premises before restocking 
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This disease has been reported in 
(see Infectious Sinusitis) from man\ 


chickens and turke\s 
sections of the United 
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intestinal lining is usuallj observed im^Ae intestinal con- 
tents are slimv and J ellomsh The blood is thin and n rj 

noted dusky lungs, acute saellrng and mottling ot the h , 
acute suellmg of the spleen, catarrhal ■nA^nn'to" of fte 
intestines, and mucus m the prov entrieulus, nasal cleft ana 

“’’jotosof^d Pollard (IWO) found in poults which had <fi^_ 
of fowl UTihoid large, liquid, retained j oiks, slight y 
larged, friable In ers which were light m color and the surt^es 
of uhich nere mottled with hemorrhagic areas Ihere wa 
slight congestion m the duodenum and crop, and practical y 
no food m the alimentary canal 

Diagnosis — Aswithmanj other bacterial diseases, defan 

diagnosis of fowl tj^phoid can be made only by labora orj 

procedures The sjmptoms and lesions 

highlj suggestiie, howeier, and in the absence of labora 

assistance must be depended upon to identify the con * , 

The greenish hue of the liver is a rather characteristic n 

mg, and the paleness of the comb, w attles and 

a helpful guide The hemorrhagic spots and marked m 

mation of the intestines seen m fowl cholera are 

fow I tv-phoid The less acute course of the disease also helps 

to differentiate it from fowl cholera, as well as from some o 

the more chronic conditions such as tuberculosis and parasi 


infestation * 

Diagnosis m the held might be aided bj the use , 
rapid agglutination test for pullorum disease, smw ° 
conditions gi% e positiv e reactions to the test, but possible 
fusion in attempting to differentiate the two would appea 
to minimize the u^eful^c3s of the test in this connection 
Dissemmatioii — The droppings of infected fowls teem w 
the causative organism and it is through contamination o 
the soil, water and feed bj such birds that spread takes p ac 
Recovered, earner birds constitute a constant source 
infection Introduction into the flock ma> be brought a >o 
bv newK acquired fowls, b\ contaminated 

b} humanswhohavecome from prcmi'cswhere them cc 
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source of infection for natural outbreaks of Jof 

disease must be considered ‘ the in- 

feed, water and litter may be additional sources of the 

'"Mortality.-The mortality in natural “-breaks varira 

widelv depending on environmental auA c 

and the type of secondart- infection. The 

mild witli a low mortality or severe with a i = ‘ . ■ j 

Treatment.- JIanagement practices ,™P“^"”yrition 

creasing the severity of an outbreak. ^ ‘ j nrotection 
proper ventilation, prevention “f p™" factors 

from inclement weather are * Various field trials 

appear to increase tlie severity of , . -1 f gj 

on -air sac” infection using antibiotics added to teed^"^ 

injected, have shoivii improvement 

Ijased on reduction, of mortality, fewer cu 

of feed conversion, . mrs lo^^TUmve indi- 

tot i&ra 

logical teste are used to identify breeding flocks nlnch are 
free of mX) infection. 


INFECTIOUS SINUSITIS 


chronic respirator- disease in chickens lavs ‘ .I 

istUs, as I'l'LO isnlatdl from turke.vs and the agents arc 
bi<lon‘<l identical. ♦ . , \ of the 

Occurrence.— Infectious simisitis has > , ^11 

scriotis diseiist'-s of turkeys and } 

major turkey raising areas of the L “‘““J * j ‘ . 

Sjmptems -The first symptom usually -r J ” 'fa 

bmls is a clrar discharge from the nostnl.s, fnlUmed 1-.' 
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States and Canada Delaplane and b mart (1943 first d^ 
scribed the d, ease m chicken. It is d>“ractenz«l b r^"' 
dischart.e respirators rile, ,lon rate of spread 
of s\ mptom.-, moderate deilme in egp production and lo^s in 


Cause -The pnntipal eau.e of the di^ea e is considered to 
be an orpani=m bclongm, to the pleuropneumonia like group 
(PPLO) Mu (ijhtmagilhnann (Markham and U ong IJo-; 

Occunence ( Inomt re^pirator\ disease complex has bwn 
notetl in all the maj >r poultia raising areas of the L nitea 


SLatesi and f anaili {'Minmi l9o2) , 

Symptoms i he fii^t s\ mptom u-uall\ shoMnbx 
birds is a na il di (barge followed b\ a foam' or bu '• 
condition of the p\e> The bmK ma\ show a persis en 
hacking cough and tracheal rales The ^e^pl^ator\ s' mptom 
m i\ persist m the flock for weeks In la' mg birds 
duction Is below normal but there is usual!' no 
in egg prixluclion as een m Newcastle disease and infection 


hronchitL-^ 

Postmortem Appearance —There is accumulation of muci 
m the infraorbital sinuses and trachea ITie air sac mem 
hraiies are thickened and there is accumulation of ca'cous pus 


in the air acca'ities , 

HiriU that ha\e a •^fcaindar' infcclion show exudate ^ , 
hc"irt sac and o'er the surface of the Ji'er In fleld cases o 
air sac infection these lesioa-» are often considered to >e 
the result of mixes! infection.-* due to PPLO bacteria! or 


' iral agents . 

Diagnosis Definite diagno«i-> is dependent ujH>n the iso a 
turn of the c iu«ati'e agent Mt/roplc^tia gnllinartiTn 
dition «erological tests arc a' ailablc lungherr has describe 
the iLH of the rapid "hole blood plate strum plate tu le 
test and hemagglutination inhibition test for the deteirtiou 
of recent!' rteo'crcd and earner birds Pathological nn< 
mgs are al^o suggestue of chrome respirator' disease ^ 
eau-bC ( f tlie inter relation, hip^ of 'arious infcction-S m pro- 

dunng fit! i ca.ses of airsac infection a laborator' examm i 

tun IS imimrtant in making a differential diagnosiN 

\ Roekcl (1*^V5) and 1 ahe' (10o4) re- 
ported that cgK tran. mission of the agent ma' Ih. i pnmarv 
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vcntion of crowding, and protection from inclement ncather 
are also to be considered as valuable prevents e measures. 

The injection of 1 ee. of a 4 per “nt solution of s.h er 
nitrate into the affected sinuses after withdrawal of the e\u- 



Fia. 35 —Shaded areas show location o[ reaiara- 

turUy (darkest area represents the J,““f*2;„,J^esSatory disease may be 
tory form of infectious sinusitw and A^cuUural Erpen- 

found in any of these areas. iCouHtty of Minnesota Agncuu 


ment Station ) 


date by means of a syTinge, .5 
(193S) as being highly effectne m 

McNeil and Hinsbaw (1946) tested several "'V'™' 5 

the colloidal silver preparations argiToI, protargol, ana 
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foam% orbubbh condition of theses ^he siniisK! g^dualb 
become filled nith n clcir mucoid accretion and the resultont 
•.nellraB mat be so Rteat -is to foloe the ete, to he 
or whollt do ed This secretion mat later become cheest 
and tellott Laborctl breathing is «een in thme rases m 
■nhich pneumonia or bronthitis has de\ eloped 
bir(l-> continue to eat as lonp as the e\es are not completei 
closed but there !■> a gradual loss of flesh 

Postmortem Appearance —Bulging of the infraorbital sinuses 
Tvhich are filled uith mucoid or chees^ exudate and loss o 
flesh are the mo^t frecjucntK ob er\ed indications of 
at autops\ If the lower respiraton s\stem is 
bronchitis and pneumonia ma\ be present The e<lgcs of t e 
c'ehda are u*uaU\ cru-itwl with a brownish dried exuda e 
and are frcfiuenth adhered together OccasionalU a chees' 
deposit m the air sacs is «eeD , 

Diagnosu — Definite diagnoMs is dependent upon the «tab- 
lishment of the prc^nc-e of the cau-ati\ e agent Mycoplasina 
gaJUnaniPi b\ laboratoia procedures but the sviuptoms ana 
autops\ findings described al>o\c are suggestne of sinusitis 
\itamm \ deficienc% max produce sxmptoms and 
which clo'cU re^mWe those of infectious sinusitis and the 
similantx of the manifestatioas of the two conditions should 
be kept m mind as well as the fact that the two diseases 
might ocxur simultancoualx in the same bird or flock 

Transmission — Terstad el al (1949) isolated infertious 
sinusitis agent from fresh turkex eggs and suggested the 
possibHitx of egg transmission Alatanex et al (19oo) 
expenmcntalb and naturallv infected turkex s clearh 
strateil ^g transmi-^sion The causatix e agent was isolate 
from infertile eggs dead and pipped embrxos and poul 
that hatched L nder natural conditions cohabitation pla' ^ 
a part in spreading the disease w ithin a flock , 

Mortality — The di ease iisuallx runs a chronic course an 
max cxiat m a flock for weeks or until markete<l The loss 
of tf ndiiion in affected birds and the cost of me<lication max 
result in greatlx curtailed financial returns 

Treatment — \dequate nutrition is an important prex entix e 
measure since it has been show n that a deficiencx of x itamin 
A prc<lL po-<s to infectious sinusitis Proper x entilation pre- 
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to the widespread occurrence of the disease in fowls and their 

'%'ccunenoe -Paratyphoid infections in birds appear to 
he widely disseminated, haring been 
sections of the United States as well as in England and other 
European countries , „ i,-„ 

Susceptibihty.-Infection by Salmonella 
been reported in clucks, ducklings, ’ j j,,pUc* 

guinea foul, canaries, parrots, quad and ba y ^ t-nikes 
Hinshaw and McNeil (1945) isolated Salmonella es, 

turtles, a Gih monster and an iguana These ® , 

of significance m considering the reservoirs o in 
modes of transmission , , 

Symptoms -As has been stated. 'f^trds 

are of principal importance in young birds u , 
are also susceptible No group of , „u,pi.eare 

of the disease in a given species of birds Affected ^leks are 
dull, listless and weak, there is diarrhea, the rents a 
smeared, and the birds stay near the ho\ er .nWtinns 

Eraiis and co-workers (1955) reported that ^ " 
111 clucks mr olr ing four r ariaiit tr pes of // 
resulted in ser eral c.ases of bhndne^ rtulled 

In young turkeys acutely affected, the P°'''‘® "PPl\Xe^^^^^ 
and stay near the hor er. rrhile in less acute cases, 
unthriftiness, ruffled feathers, dragging ’ ' , . ’ 

sluggish mor ements are observed The birds 
periods with eyes closed and the head i ije 

the rring or hangs forward on the breast 
present but it is not a constant sy mptom „vmntoins 

In squabs. Beaiidette (1926) noted nerrous =*ymPt;>™]; 
inthiding conr ulsions, staggering, shaking 
twisting of the head and neck, and sometimes '“js “f «'■! «se 
of the legs There may nlso be such manifestations as 

emaciation, loose greenish feces, inflamed an . ^ j„ 

respiratory disturbance nnd stiff leg nnd "‘ S I 
mature pigeons there may' he inability to pr p , 
wings, wlilh m some eases arc drooped, and the Imds am 
slow to fle Swellings of the joints are 
In ducklings, parataphoid infection 
as “keel disease,” the term being dene cd from t 



122 


bacterial DISEXSES 


containing sulfonamide^ but found these prepar 

"’if'the eSatfiTthe simise. has become caseous ™ Jj” 
eemosed onh >o surreal meaos Tins .s 
musmg the hulput skin o,er the smmes ■='Pr«™S ’ 
exudate and swabbing the ca\it\ with a good a P 
preferabh a 4 per cent solution of silver nitrate 

\arious studies have been made on the smrepti i 
the agent to antibiotics ' 5 trcptom\ cm 

mv tin when injected into the sinus IS a highlv effective 

of treatment Other antibiotics Temmvem* and Aure^ 
m\ cm* hav e been found effectiv c but are irritating an 

a local reaction \ntibiotic8 have been usetleifectivelv i 

feed and water or injected in controlling losses m serious o 


breaks of infectioas smusitis ate 

Because of the danger of egg transmission breeding tjoc 
should be selectetl from flocks that show no clinical evi e 
of infectious sinusitis The same serological tests that 
been used on chickens have been applied to turkevs 


SALMONELLA (PARATYPHOID) INFECTIONS 

The constantlv increasing number of reports of SaZmone^ 
infections in fowls in addition to pullorum disease and o 
typhoid indicates that the losses caused by this group o 
organisms are important and of widespread occurrenw ^ 
manv respects paratyphoid infections are similar to puUorum 
disea«e particularly with reference to transmission 
the egg The infection is pnmanly a disease of y oung bi s 
Cause — The etiological agents of paratyphoid 
are members of the Salmonella group Ov er 200 tvpes o ® 
organism have been identified and of this number 
CO have been found associated with illness in birds 
of the SalmmeUa organisms are known to be pathogwic or 
man as well as for other mammals and there is i 

significance from the public health standpoint, to be attacn 



! lLMO^ ELLA lA FLCTIO\ S 


125 


IS unhkeh tint it ill pro\ e of sufficient specificity to 
Its use m the field The antigenic properties of the manj 
tj-pes of Salmonella lary and the nf 

apparentlj be of practical i alue only if the infec mg IT 
organism had been carefully determmed, and the testing 

procedure adapted to the findmgs , , 

Dissemination — ^Paratyphoid infection is rea i y ^ , 

cohabitation and tlie addition of newly-hn c i , 
birds maj -(i ell be an important means of 
ady into a flock There is sound cMdence that the m ection 
can be perpetuated in the o\arj of the * ii 

cj cle of transmission being much the same as 1 IS p . 

disease The carrier bird must also he consider^ a potent 
means of dissemination, not only by fecal con a Cpii. 

the feed and nater troughs, and jards. but also of the shells 

“'Tl^its^f Hii and M^^e.l (1945) (1947) and of 

McNeil and Hmshau (1947) ’Xnecessity 

such carriers as cats, snakes, and flies, and stre 

of the elimination of such resen oirs of infectio 

tor m any control program , ■, j.-*!,. 

Mortality -In the reported studies of 
rate has a aned from as low as 10 per cent o 
the birds in\ ol\ ed , rf +T^ofmpnt 

Treatment — As in manj other dlsease^ o ° 
his not pro\ ed efficacious ilan> drugs ln\ infection 

none has gnen promise of abihU to "^«trol tim mfectmn 
Limited experiments w ith some of j fjoth 

earned out Hinshaa and JIcNed (1946) f»«"d ttat both 
sulfatliiazole and sodium sulfatliiazole u pn^jcroi , 
against tno outbreaks of acute foul *^P,\ j„ppn,o'r- 

Tenstermacher, and Roepke (1948) nere a ) ttwhi- 

tabu In abol,; 50 per cent in clucks Ifadmzme 

munum, but sulfatliiazole, sulfnguanidine, a losses 

norc onh about oiie-balf ns elloctnc m m 

among poults as compared uitb clucks u 
infected uitli S hiplnmurmm , , ^ 

Ai.reomvom^ ind Terramscn* Imc been 

SIK-CCSS m reducing death losses “"d />"■ „ so 

tfTectnc in treitinc ‘some acute outbreak., 
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the birds in "kcolms mtr just before duns Tlni ^ 
has been rcliorterl in tlic I nitcd States, Great Britain, an 
Africa, and it is probalile that it ctists nnrccosnizcd in 
other countries Youns ducklings from one to three ''«ks o 
age are Inghlj Eiisccptlhle but older birds apparcntlj resist 

The cause of ‘ keel disease in ducklings is Salmontih 
amlxm, first isolatral ba Uettger in lOIS nnd subsequent 
desenbed b\ UettRcr and ScomIIc in 1920 AfTectwl bi 
show loss of appetite watorj discharge from the ejes an 
nose, and weakness 'Ihc\ arc sluggidi and there is inco- 
ordination in their mo\emcnts 'Fliirst is usinllj incrwseu 
and man\ of the dntkhngs soon after drinking, draw 
seUes up to full height stagger momentanlv, then kee 


o\er” and die 

Affected joung guineas show drooping vrings, huddling 
discharge from the e\es and nose, dnbblmg of saliva, t«sing 
of the head clenching of claws and distention of the in- 


fraorbital sinuses 

Postmortem Appearance — Tlie lesions encountered at 
autopsj are not diagnostic, but among the changes seen are 
congestion of the h\er, kidne>s. gall bhdder, and mvo^^* 
dium, m birds dying under ten davs of age pneumonia is f^ 
quentlj seen and many have retained waterv or coagulated 
>olk-sacs The liver mav be pale jellow and mottled, and 
white cheesy plugs are commonlj found Ijmg loose m 
of normal size or m those greatlj distended CatatTbal 
enteritis, especially of the duodenum, is a frequent finding 
m all species of affected birds Enlargement of the spleen 
and the presence fibrinous exudate on the liv er, spleen, and 

lungs are sometimes noted , 

Diagnosis — The ssnoptoms and postmortem lesions noted 
m Salmmella infection cannot be relied upon as diagno^ic 
because of their marked similantv to tho'=e found m other 
diseases and also because of tbeir inconstancj The isolation 
and positive identification of the causative organism m a 
properlj equipped laboratorj is the most reliable means of 
diagnosing the condition 

iiie agglutination test has been studied extensiv el> as a 
means of diagnosis, but m the bght of present knowledge it 
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(1948) ascertained the ability of paratyphoid germs to pene- 
trate the shells of eggs and contaminate the contents. 

In their studies at the New York Salmonella Center, Mig 
man, Saphra, and Wassermann (1940) found that the nnmber 
of human carriers is large; of all stool cultures submitted, 
19.5 per cent were involved, predominantly those from cli 

'it'is evident that the cross-infectiousness “f “n"/' f*'® 

Salmonella organisms for man and fowls, ns we as ., 
animals, poses a serious public health problem liv uc 
intensive study, 

ARIZONA (PARACOLON) INFECTIONS 

The Arizona group of bacteria is closely tehited to ^le 
Salmonella group. Members of this group have he™ referred 
to as paracolons but Arizona group is preferre e , . , • 
The organisms produce a disease turkejs an 
similar to Salmonella infections and are of 
economic importance to the turkey industry. . 

Cause.— The etiological agents of Arizona i 
organisms that have been identified by sero op ■ 
chemical tests and 9G serotypes have been isolated from ton I, 

mammals, reptiles and man. . to he 

Occuneuce.-The Arizona organisms in birds nPPeuf 
disseminated in most of the turkey raising a 

tolptibSy.-Infection by Arizona “■'ganisms >u''S^^heen 
reported in chicks by Lewis and Hitchner ( , j 

(194p and in poults as well as snakes by Hmshaw 

^'s^'pto^'^^Arizona infections are of princip.al ^Portance 
in young birds but older binls may * ,yj|i 

There arc no diagnostic symptoms of this ^ ^ j 

difTcrentiate It from pullomra disease, fonl > pi • 
typhoid infections. In some outbreaks blindnc.. 
eus symptoms may be noted. ^ it au- 

Postmortem Appearance.— The lesions ent s,.i,Honclla 
topsy arc not diagnostic but are suggestiv e o ‘ , found 
or Arizona group. AVIiitc cheesy plugs arc co 
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fir no trcitmmt nhith <ati be pien an imqml.fied recom 
The most eflcctne method 

edlv IS the estibhshment and mamtemnce of a •tee of 

infection In the cxpencncc of Cherrington Gddon an 
Moore (1937) cleanliness and sinitation of incubators ana 
brooders including formaldehvde fumigation of incubators 


did not reduce mortalitj i ^ ,+,5 

The present status of tlie agglutination test rendere n 
use unsuitable asapractical control measure unless careful t\ p 
ing of the infecting organisms and complete supervision 
of the tests are done bj well qualified persons It is to 
hoped that further studies of the agglutination test may 
result m its development to the point where it can be relie 
upon for general field use for the detection of carrier lo" s 
Rigid sinitan conditions and practices must be carrie 
out in attempts to control pamtj’phoid infections As 

stated prev lously the importance of controlling spread 01 1 e 

infection bj such reservoirs as cats snakes flies rats an 


lizards should be recognized , , , 

Those engaged in any phase of poultry husbandry shou 
be guided m handling paratyphoid infections by competen 
veterinarians who have access to complete laboratorv faci 
ities where diagnosis can be quickU made enabling indicated 


control measures to be established . 

Fowl Paratyphoid in Man — It is well known that many o 
the Salmonella organisms which infect fowls are also capa e 
of causing disease in humans Clarenburg (1939) sta es 
that a large number of cases of food poisoning in humans in 
the Netherlands have been caused by the consumption o 
contaminated duck eggs insufficiently cooked He also ca s 
attention to the possibility of the organism being present bo i 
in the egg and on the shell and both possibilities have su ) 
sc<iutntlv I ecu proved to be facts Schneider (J940) re 
l»ort«l the isolation from powderctl whole egg of 17 tvpes o 
Salmonella some of which have been incriminated as causing 


disease m luiinans lie also rtportcil the presence of 3 tvpc^ 
in frozen whole eggs Cantor ami Mcrarlanc (1948) foum 
Salmonella organisms on and in chicken tggs aud Gregory 
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inflammation of tlie mucous membranes of the upper 

piratorj tract, m other n ords a tj pical corj 71 

Once introduced into a flock, it spreads rapidlj 
imohe nearlj eaerj bird in the flock nithin a ' " j, 
time It occurs most freqiientlj m damp, clou ^ 
when there are sudden and markcil changes m P , ‘ 
Crowding and lack of aentilation are 
A diagnosis of infectious eorjra is indica . "t 

respiratory disease nliich afTects a rather lug i pe 
the flock, nhich persists lor seaeral necks, and which has -a 
nasal discharge as a constant sjanptoin This P 
true if pullets on a gn en farm are affected } ear 

Cause —The complete etiologj' of infectious , P ^ 

ahlj has not yet been determined, but at least tn o distin 
types are recognized One is characterized 5 ‘ P , 
nasal discharge appearing on the first or ^ec , J ‘jion 

artificial inoculation This type is of relatn ely 
in the laboratory, but usually runs a longer 
produced by natural infection or by moculat 
emdate The other type is characteiazed bj sbw onset, 
the nasal discharge appearmg tno to four 
oculation This type is likely to persist eral ^eks 

In\ anably associated n ith tlie first type, P Qjgm. 
neaer nith the second, is a pleomorphic, lem p 
negatiae bacterium kaioam as "TatTa 

Working avith tlie second tyTe, Nelson {1930 ‘solatj^ 
specific causatia e agent in the form of minute ggnable of 
called “coccobacilhform bodies” and whic i corvza of 

producing the infection Later he /’ I] v br ^ 

rapid onset and short duration is J duratmn is 

galhnarum, that corjza of slow onset on a third 

produced by the coccobacilhform both 

type of rapid onset and long duration produced by 

agents are present Type HI aaas conaistenth 

injecting a mudure of the taro apnts t Vxebon’s studies 

Adler and Yamamoto (1956) ^i^entnlla the 

aaith Hemophilus qalbnatvm 7"'! ^ , oas 

same results aahich he described m 193G an serous 

Symptoms -The first saauptom o^sera^ is a thin ^ero. 
discharge from the nostrils This soon becomes thick 
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m the CCC 1 'Hie cve^ tmt np|>cir cIrauK in limK that are 

Dimosi! -Tlic sMnptoin. anil leMons art 
SilraoMlla mtcetiom that the .hapiosis ,s ‘ ^ 

isolation and iiUntificatiim of the caii'.iti't nrpini 

'’^^r;inS=-'“r hird iniiat 1. caiasldcreil a 
potent means of dissimulation throuiih infeittal tSP J' 
as bt fecal contamination of f.aal nattr li ter -"d at, U 
The cv cle of infection is silnil ir to piillonmi disc isc amt m 
tvphoul Other (-imcr. Muh as snakes and tnainmaN ma 
be tlie «ourcc of the infection m ponltrc , 

Mortality —In experimental infections the mortalits i 
pendent on the a^e of the poults or chicks at the 
exposure If poults are expo«cd at time of hatchinp or > 
started on feed and w atcr the losses mas be lush ^ , 

percent In natural oiitlircaks the mortaht' im' ''trx iro 
o or 10 per cent to (>0 per cent , 

Treatment ^ er\ little experiment d «ork Ins been flo 
s\ith the newer antibiotics and chemotherapeutic as^n ® 
the Arizona p^otip Furazolidone at ICO- 21^ prams per 
(PomcroN l9o7) has l>een found elTcctisc m nxlucing 
mortahts in expenmcntalh mfetteil poults . 

Control — Tlie most elTectuc method of control is the esta 
lishment and maintenance of a flock free of the infection 
The application of the applutination test usinp the ^ 
«erotspc imol\ed m an outbreak as an antipen mas 
sidered m locating infected breeiling flocks Pros en , 
breeding flocks should not be used as a hatcherx suppl' , 
Rigid samtarN conditions and practices must be cam 
out to preNent the introduction of the infection from ou 
side sources , 

\d\ ice of the State diagnostic laboratories and animal is- 
ease control official-s should be follow ed in de^ eloping a con 
trol program 


INTECTIOTJS CORYZA 

This disease which has long been known among practiral 
poultnonen as roup, or simply as colds, is a se\ ere catarr a 
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Borstein and Samberg (1955) reported that *5 ' 

injection of 0.2 gm. of diliydrostreptomycin snlfa e in e 
affected infectious corj'za brought about a reranr 'a 
clinical recovery within forty-eight hours and a pronap 
sumption in egg production. , , 

Fowls which recover from coryza become carriere an . 
the most common source of new outbreaks, un ess 
stock is completely segregated from any sucli carriers, 
disease is almost certain to recur year on 

same farm. Prevention can be accomplished on j y 
posing of all fowls after an outbreak, or bj' comp e e a 
permanent separation of pullets from inn 

definite advantage of the so-called all-pullet floe , 
per cent replacement of layers each year, is comp e e r 
from infectious corj'za. 

ERYStPELAS INFECTION 

The occurrence of a disease in biitls 
ism of swine erj'sipelas has been reported wit i 

frequency and hea^’y losses have occurred m so°ie o * 

particularly in ymmg turkeys. Tjie conddion is 
acute or suhacute in character and it assumes , V 
epidemiologically because several mammals, 
swine, sheep, and man are susceptible. 

Cause. — Erj^ipelas in fowls is caused by le . j 
fpehthrix Thvsiapathiae. It is a fairly resistan j g 

is capable of surviving drying and other ad'erse 
for considerable periods of time. in tho 

Occurrence. — ^Erysipelas infection occurs frequ po,,n_ 

United States and has also been reported from other co 

Susceptibility. — Infection with Erj/sipchtf^iz^ 
has been reported in several species of bn^s me 
beys, chickens, pigeons, ducks, coots, thrushes parrots. 

quail, pheasants, parakeets, and peacocks. _ i *|5 

ism has also been found in several species o 
particularly swine, sheep, and humans.^ nmilts. 

The severest losses occur in young bmls, e.spcc ‘at-jIc-cji 
and is far more prevalent in males than in fema cs. - 



]^g B icrrH/it n/?f tsis 

stick\, with an oUcnsitc odor and has a tcndcncj to dl^ 

,n scllowTsh crusts around tlic nasal 

na^imation erttrds the adjacent sinuses become filW ^tli 

mucus Tluslsun'^^)lctodramfltt'l^ ami changes to a rather 

dr\, chce 3 \ form which accumulates m such quantities ns 
cause prominent bulging almut the c\es If 
passages are m%obccl breathing is accompanwl b% 
noises AfTcctc<l fowls sit qmclK with feathers mfilccl . ha%c 
little or no appetite shake tlieir heads frequentlv in an cllort 
to dislodge the mucus, and lose strength rapidh 
soft patches ma\ form in the mouth and the<e add to we 
difficulties of the fowl m breathing Tlle^ also form the 
basis upon which some writers ha\c attemptwl to distinguisn 
hetw een a mouth t\'pc and an “c\ e tj-pe' of the disease 
Postmortem Appearance — ^Tlierc arc no characteristic 
lesions other than those desenhed as sa-mptoms In dis- 
tinguishing infectious coraza from the diphtheritic tjTC o 
fowl pox It IS well to remember that the jcllowjsh patches in 
the throat art easils remoxed while m pox the> are seo 
adherent Of course it is also true that fowl pox can ' 
be identified bj the presence of charactenstic pox nodules 
in at least some specimens 

Treatment and Preventicn — Indi% idual treatment of \ anous 
sorts has been shown to be effective, but it is usuall> too 
costl> to be practical Flock treatment has not been too 
effective Heiraan (1&43) rcportetl that feeding i 
sulfathiazole per ounce of feed (about 7 ounces per Iw 
pounds) kept cold infections to a maximum of 20 per cent in 
contrast to 90 per cent for similar groups of j oung chickens 
in adjoining batterj compartments but untreated 
sulfathiazole was disconlmued, the percentage of colds in- 
creased to 80 within «even days Growth was significantlj 
better in the sulfa treated groups , 

More recently McKaj (1948) reported that severe and 
persistent outbreaks on five large poultrj farms mvolvung 
25 000 birds were treated with rapid and marked succe^ 
hv iodizing the drinking water to a concentration of 1 part 
of “free’ iodine to 20 000 parts of water This was ac- 
complished bj adding Lugol’s solution at the rate of 
teaspoonful to each gallon of water 
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dependent upon isolation and identification of the '^“«®it*ve 
organism in the laboratory. Because of the in ec lousn 
E rteiopnf/iia; for other species of animals, a competent 
veterinarian should be consulted nhen the disease is sus- 

Bissemination. — ^The means by which the '! 

spread are not definitely known. 1" 1'*® ““I ^Inonted 
by Madsen (1937) one of the affected flocks was so located 



F„ 30 -Turkey eWina awollcn suood u, u 

(Courier 0/ .Vmnerolo aerrculluro! Erpmmeul Mulion 

that the manure from sli«p 

heavy rains and since erysipelas m not unc 

it is possible that diseased animals in I’*'; ‘ ,j j] 

souree of the infection. Affected svv.ne 7 ^ 

source of the eaus.ative organisms. Std^ ( 

purchased, infected pips were the ‘ 

trouhlc in a flock of turkeys in which the nild birds 

cant. Because many of Uiein are susceptible, wild binis 
might also sen c as agents of transims'sion. 
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(1937) reported an outbreak m which or er 92 per 
dead hint were males, and Rosenwald and Dickinson (1939) 
eported that 82 1 per cent ot the turkejs mt ohrf in sete^ 
eponcuu I- ^ -males Thej also reported 


outbreaks studied bj them were m^es Ihej also tejm^^ 
that most of the cases occurred m Ortober, “ 

December Stiles (IMG) noted that the lopes were 10 timB 
greater in males than m females m an outbreak obsei^eci m 

Colorado . . . , 

Symptoms— Effected poults are listless, weak, and in- 
different to approach There is usualK c\ anosis of the skin 
of the head, the win^ droop, the feathers are and 

a greenish or a j ellowish diarrhea is often obser% ed o 

appetite occurs m «e\ ere cases but it is not so marked as 
might he expected In «ome affected birds d\ spnea is a o 
ob«er\ ed In general the symptoms are such that tbej might 
be confused with tho«e of blackhead 

Postmortem Appearance — \t autopsj numerous lesions 
are obserted but these tarj from case to case and cannot be 
considered as characteristic In most cases in poults, 
hemorrhages of \arjnDg size are present in the pectora , 
thoracic and abdommal muscles, o\er the nbs, and oct^ion- 
alU in the region of the thigh Hemorrhages ma> also be 
seen in the pericardium, epicardmra, pleurae, and penteneum 
Thick mucus is usuallj found in the nasal ca\ itj The Id er 
IS regularlj m\oI\ed, showing enlargement, congestion, and 
fnahihu, while mottling may be noted in some 
Rosenwald and Dickinson (1942) state that the most pathog- 
nomonic lesion in turkeys is a turgid, reddish purple caruncle 
but this change is alvj occasionally obsera ed in other diseases, 
especially cholera In the majonta of cases, inflammation o 
the antenor part of the intestine is pre*«nt and in «ome cases 
the large bowel is similarlv in\ ol% cd The spleen usually pre- 
sents alterations which include friabilita and congestion, 
and similar imoUement of the lungs and kidneys is occasion- 
alla ob«er%ed , 

Diafnosui — The similarity of the symptoms of blackhe^ 
and of erysipelas infection may render differentiation 
cult Parata-phoid infection might also conccnabh be 
confu'crl with ervsipelas As is the ca«e with many other 
disca'es of llie fowl positive diagnosis of the di«ea«e is 
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Ilemo\al ot healthy appearing birds to new quarters, nhen- 
e\er practical, aids in reducing the spread of the disease 
Care should be used in purchasing additions to the UocK, to 
make sure that tliey come from sources tree of the infection 


BOTULISM 

Botulism m fonls is an acute or subacute disease nliich is 
characterized by marked weakness and prostration is 
commonly called “lunbemeck” because in many cases 
affected fowls lose control of the neck muscles, an are 

unable to hold up their heads 

Cause —The cause of the disease is a powerful toxin, pro- 
duced by the microorganism Clostridium botulinum 
toxin IS one of the most poisonous substances known and 
minute amounts of it are highly fatal to susceptible animals 
Only types A and C of the organism produce toxins affect- 
ing fowls The organism itself is only moderately resistant 
to disinfectants and heat, but it produces spores or se s 
uhich are highly resistant to outside influences ns neU as to 
disinfectants The spores of some strains resist boiling for 
as long as three and a halt hours, while those of o‘>'«r strains 
are destroyed by this treatment m a few minutes P 

themselves, as well as the organisms, are non-toxic 

Clostridium botulinum is commonly found in ® . 

no section of the country appears to be who! ^ ^ , , 

Tlie organism has been incriminated in many oi , 

so-called "food poisoning" of man and it is not ^ 5, 
found in canned foods, especial^ spinach, 

A relative absence of ox\ gen is necessarj for i , ^ , j 

produce its toxin, and such an environment IS rea P 

in canned foods and in tlie carcasses of dead am ’ 

wet places fa\or surM\al of spor^ and, under a -j.-cg 

ditions, the organisms resulting from sudi spo ^ . ? 

toxm riy maggots found m carcasses of nmmnis dead d 

botulism often contain enough of the ® n0431 

birds deiounng them Quortrup and S«d!.e mer (19^ 
made tlie interesting obsenation that there ^P1 , j 

Jftrong symbiotic relationship littwccn Cl erc-it 

Pspudomonas aeruginosa The latter orgams 
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Mortality —Hea^■A Icfe-es ha\e been rei»rted m ^me oirt- 
breaU of ensipelas infection in birds, while m other ca*^. 
the deaths hai e not been numerous 

Treatment— The treatment of erysipelas m fowb witn 
druffs has not been promi^-inj: Sulfanilamide was tried Dj 
Ro4nwald and Dickin^m (1D41) and by Ltndenmayer and 
Hamilton (lfU2) w ithout satisfactory results 

Vaccines, prepared with added saponin did not h^e 
practical Nalue and cnilture filtrates likewi«e were not ehect- 
i\e at immunizing agents (Ro^nwald and Dickin«on, 
1&41) These workers al>o found commercial anti-swine 
er\sipelas 'erum to ha\e no practical \alue in 
ment or prophy laxis of the dt-ease Bullis and Clarke (193o) 
however reported that the intrapentoneal injection of anti- 
swine erysipelas «erum checked the progress of the disea«e m 
one flock under their observation, and Grey was able 

to reduce mortahtv in experimental birds to 50 per cent while 
100 per cent of the controls died by U'C of the anti-«erum 
Penicillin gave inconclusive results for Stiles (1&40) but 
Grey reduced mortality to 10 per cent by its use 
penmental turkeys Streptomycin wa» u^cd by Grey 
m «ingle do«es m turkeys and provided complete protect- 
ion as compared with a death loss of 50 per cent in untreat- 


ed fowb 

More recentlv ervsipelas bactenn and =ome of the anti- 
biotics have proved U'cfu! under field conditions Further 
re-^rch mav lead to an effective method of control 

ControL — ^FowL, particularly turkeys, should not ^ 
allowefl to come in contact with «heep or swine, nor should 
they be allowed to run over ground on which the«e animab 
hav e ranged \iling birib «houH l>e remov ed and destroy ed 
by burning and the apparently well fowls moved to uncon- 
laminated prcnu«es if at all possible The need for clean- 
ing and dt«infecting the premi'=cs and utensib is 
Cleaning and dbinfection of utensils and houses should be 
earn'd out fr«iuentlv It especiallv important to remove 
and bum the droppings daiK dunng an outbreak All lo^ 
wet places «houId l>e aboli-^hed, and particular attention 
paid to placing the water and fc^ troughs «o that it is im- 
possible for tlie birds to contaminate them with their fcccs 
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small amounts of the toxin may induce only moderate sjmp- 
toms including leg weakness and dullness and ™dmg 
recovery. In the fatally poisoned birds, death ma> ensue 
rather rapidly, or the birds may Imger for several hours 
before they finally succumb. . , , 

That botulism may, however, at times 
atypical symptoms is shown by the rejmrt ® ° , clirht 

Quortrup (1938). In affected turkeys they observed s ight 
cyanosis of the heads, conjunctivitis in one bir , as ^ , 

common symptoms of genera! weakness, leg para y j 



Fia 37.— A Mallard duck anected with botulism (commonl y c 
neck) It IS caused by a powerful toxm produced by the orgams 
turn bolultnum {From the Z7, 5 Department of AoncuUure > 

inability to stand. These authors consider “J 

nictitating membrane to be patliognomomc many 

this symptom was observed in only a fen ense^™* 
affected birds. The toxin of Cl.hohthnvmli'V ’ ^ 
in tl.e nater of a stagnant pool to " "oh * - ^rUy^ h^_^ 
access, and the organism vas rcadilj 

hut this is not a constant finding. A great deal of cmp. 
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oncen-consuimng, alkali produang qualities and thus maj 
readiU produce conditions under uhicli Cl boiuUnum thn' 

The presence of such an organism as Ft 
explains the occurrence of botulism in areas a here it 
not normallj he expected as for instance, m water [“""S “ 
depth in excess of one foot but containing masses of decom- 


posing % egetation , 

Occnnence —Outbreaks of botulism in fo\iis 
reported from mdespread localities m the United 
Kalmbach (1935) states that the disease e^sts in vsnld fo\a 
from well north of the Canadian border south to Arizona ana 
Nei\ Menco, and from southwestern Minnesota west to 
California Sixtj-nine species of wild birds embracing - 
families, besides manj shore birds and waterfowl, se^eral 
passerine birds, gulls, terns, hawks, herons, cormorants, 
pelicans and grebes are listed bj Kalmbach (1939) as being 
susceptible to botuh«m In ertensne held ob^errations 
however, this author reports never having seen a case ol 
botulism in turkev vultures He showed bv erpenmentation 
that these birds resist large do es of the toxin and that their 
blood serum posse&ses inactiv ating substances for the toxin, 
and therefore it must be concluded that the turkev v'ulture is a 
naturallj resistant bird Pullar (1934) has observ ed deaths 
from botulism m cormorants, plover, ducks, pelicans, ibis, 


and hawks , 

Fowls are bighlv «:u<^ptible to the A and C toxins and 
withm the last few j ears large losses m wild ducks hav e been 
traced to the mgestion of matenal containmg tji)® ^ tosm 
The disease is more prev alent during warm weather becau^ 
of the favorable conditions for toxin production, but the 
feeding of spofled foods mav, of course, produce the disease 


atanj time , 

Symptoms —The first noticeable svTuptoms m poisonw 
fow U are dullness, sleepiness and leg weakness The affected 
birds are soon unable to stand, and the neck and wing muscles 
are paraK zed, causing the head and wings to be rested 
the ground Coma follows the dullness, and the poisoned 
birds lie sprawled about in ^anous positions on the ground, 
appearing to l>e lifeless If the birds are bandied, the feathers 
are found to be loose and easilv plucked Ingestion of verv 
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mottled, with many brownish or graj foci, and a 
fnable and pale, the kidnej^s n,ere degenerated an 
ovary \\as alnajs non-functional and degenerat^, ni 

o\ a becoming flaccid and dirt\ yellow in color i 

necrotic enteritis, ivith irregular ele^ated areas o ce 
filtration m the duodenum In tliree of four na ura y 
fected flocks, egg yield was decreased The agglutina ion 
was found to be fairly reliable as a means of detec 
disease, although a negative test did not preclude m ’ 
and in most of the experimental fowls the agg^tina . 

were negative m the last stages of the disease . 

found turkevs, pheasants, ducks and geese suscep 
infection when fed massive doses of the organism an 
same author (19306) found 16 5 per cent of a ^ 

chickens to give positive reactions to tlie agglutina 
Many of tlie affected birds were m poor phvsical conditi 
and egg production was grcatlv curtails 
Other workers have studied the elTeot of 
organism upon fowls and found it to Pos®o®® ^ P ^ 
ictj for them McNutt and Purn m (1930a) found that .t 
a small percentage of the birds in 20 flocks K® P, 
agglutination tests, with no symptoms being si 
reactors The same authors (lOSOh) attemp 
birds b\ both feeding and injection, but none o n 
showed sjmptoms and no deaths oooirrcd In^ 
having a total of over 10,000 fowls, less 1 1 " P 

showed cvadence of infection, no flock contaiiw s,niT>- 

12 pcr cent reactors, and none of the bmlscv in . .mlucc 

toms of illness Strange and Beach ^ 

clinical evidence of disease in 32 chickens 5 J -rj.narilv 
feeding and concluded that chickens are n 
susceptible to infection bv the aliortion of 

report McNutt and Purvvan (1932) f®""'* ^TenV- 
Ilrucclla organisms to lavaiig pullets wais fo effects 

Porarj , slight decrease in egg ptvxhiction. In (1931) 

were produced in tcii-dav clucks Gilman and Bn 
found but a small percentage of tlie binls ^ 

chickens to give positive ngglutiuntion rcac . ,„fee- 

cludcil that cv idclicc imnits to the prtrmncc o 
m fann flocks 



138 


BiCThRIiL DISh XSIS 


has been placed upon fmdmp fl\ Innie (magpots) in the cropj* 
of affected fowls, but thtir pre^enrc is bN no means 
since thcN are pre\alent m man\ matcriaU m whicli no 
botulinum toxin is present Hie s\inptoms dispUjtxl 
affectetl fowls are of far preater aid in diagnosing botulism 
than are the inconstant lesions found at aiitop^x In 
spoiled foods ha\c been thrown out to the birds, follow e<l bv 
the sx-mptoms mentioned botuh«m should be suspected 
Mortality —The mortalitx is dependent upon the number 
of fowls, ingesting fatal doacs of the toxin It max xarx from 
a few deaths to a catastrophe iiuolxing the entire flock 
Treatment and Prevention.— Treatment of xasiblx affe^cd 
fowb 13 of little \aluc Epsom salts, gi\en in the dnnkmg 
water at the rate of 1 pound to each 100 birds, aids m flush 
mg the digestive tract Tlie administration of botuhnus 
antitoxin is an cffectnc means of preventing the disease m 
exposed birds, but if svraptoms are being manifested it is 
usuallv too late to denve an> benefit from the use of anti 
toxin 

If botulism is suspected, careful search should be mode for 
any possible source of the toxin If decomposing carcass^ 
of anj kmd are accessible to the fowls thej should be remov ed 
and burned Suspected feed should be replaced bj 
wholesome matenals As a matter of prevention, the feeding 
of spoiled canned goods or tainted fo^ of anv kmd is to be 
discouraged because of the disastrous results which maj 
follow 


BSUCELLA. ABOKTUS INFECTION 

Although natural infection of fowls bv the abortion organ 
ism undoubtedlj occurs, the disease is apparently of 
economic significance Emmel and Huddleson (1929) fed 
naturally mfected milk, portions of an aborted fetus, and 
cultures to fowls and pr^uced mfection The symptoms 
were loss of production, increasing paleness about the head 
diarrhea and emaciation The birds became v ery weak 
often showed paralysis The postmortem changes varied, 
dependmg upon the course of the disease, but the spleen was 
at first enlarged, later shrunken, the liver was pale and 
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articular surfaces of the bones, but the tissues around tire 
joints showed marked inflammatory changes. vtavhilo- 
isolated an organism having the characteristics of Staphylo- 

COCCUS aureus. . . . 

Fahey (1954) described an outbreak of staphj 
arthritis in turkey poults in which over 8 ‘i , 
birds were infected. Injection of an antibio ic . 

taining penicillin, dihydrostreptoraycin and . ’ 

lowed by the use of Terramycin in the feed resulted m com^ 
plete disappearance of symptoms and fu recor . 

^“jingherr and Plastridge (W41) have 

of stapliylococcal arthritis in a group of y 

Cultures of staphylococci, ^oth pathogenic 

genic were isolated from affected birds. , • , required 

been fitted with an anti-picking device consider it 

insertion through the nostrils and the aut i portal 

possible that the resulting wounds may ha\ o unilateral 

of entry of the causative organisms; . f - “"a 

and bilateral, of the tibiometatarsal joints P , „nit. 

the affected birds were lame, moving wit j! jj^qatne 
In chronic cases kept for several weeks, the swellings 

firmer and more localized, and tiie materia i 
was purulent or caseous, whereas in the ac * „ 
in the swollen joint was serous in ' ^bs were 

were observed in which dark colored cru 
present on the comb. The losses were severe 
100 cockerels succumbing. „„ „ cent 

Losses in two-niontlwld fowls, amounting to -.up^ 
of a flock of 200 and caused by Sfapf'!/ “o hirds showcil 
described by Van Ness (194G). Tim ,.ccc 

cysts of the keel and nrtliritis, while in d • ^ 

keel cysts, joint involvement, and ” j,„nrv lesions 

focal necrosis. Cysts of the keel were 
followed hy arthritis and in some cases, sep ^ 


The 
I used 


louowcd by nrtliritis ana in souw. caused 

keel lesions were believed by the nutlior ^ result- 

i>y injury from jagged points on ,„„,t severe 

ant mtro<luctinu of the mfection. ^fort. 
in had wcatlier. 
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The expenmental e\uleiice on brucellosis in fouls is as 
j et rather meager, and there appears to l>e some difference 
of opinion as to the importance of the disease in birds 
Further studies are neccssaiu to gam c\idcnce regarding the 
extent and importance of the di'casc 

STAPHYLOCOCCIC INFECnONS 

Staphj lococci are not infrequently found associated uith 
disease conditions in fouls among them being omphalitis, 
arthntis, ^ esicuhr dermatitis, and ‘liurablefoot ” 

Arthritis and Penoshtis m Pheasants —Hole and Purchase 
(19311 desenhe this disease condition in pheasants, caused 
by Staphylococeiu aureus Illness uas first noted in six- to 
ten-week-old pheasants, but no cases occurred in birds after 
the fourteenth ueek Tlic s\TDptoms included lameness, 
hobbling gait, and frequent resting on the hocks, usually 
one or more joints uere swollen (especially the hock) and 
occasionally there was a small com-hke spot on the pad of 
the foot. Postmortem changes were usually associated with 
the joints, in uhich there uas erosion of the articular sur- 
faces, mth cheesy pus present In other cases there uas 
pus in the tendon sheaths and m the substance of the bone 
ImoUement of the wing joints was fairly frequent The 
authors behe\ ed that the infection gained entrance through 
u ounds, with thistles being strongly suspected as the means 
of breaking the skm Vaccines were inefTecti\ e m controlling 
the infection 

Staphylococcal Arthntis — This condition was described by 
Jungherr (1933) as occumng in 25 turkeys in a flock of 450 
seven months-old birds Some of tlie affected turkeys re- 
covered while others became emaciated and died Lameness 
was the predominant symptom Some of the birds were 
droopy and emaciated, but most of those affected u ere m 
good condition Two of the bird» uere able to stand, but 
when made to mov e did so with a peculiar hoppmg motion 
Others kept the legs m peculiar positions, and one rested on 
its hocks most of the time At autopsv , swellings of the hock 
and foot jomts were noted, some of which contained cheesy 
material There appeared to be no mvolvement of the 
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There rs-ere no lesions in the internal organs when they were 
examined posimoriem. , 

The original outbreak lasted about one " 

birds which had seemingly recovered, new „ 

The condition apparently was infectious an affected 

unpigmented staphylococcus 'fere isolated from ahec ea 

fowls The author was able to reproduce the disease by u 

the staphylococcus isolated from diseased bir , 
with one obtained from a case of human inye , 

Another condition, also termed nflOOl 

disease.” has been described by Newsom and Feldmi^n (19-U). 
It is primarily a disease of chickens under 
although it also occurred in mature hens, an w P . 

May. June and July. The cause was not defimteb estaW 1 ^ 
The disease is characterizi^ by tender, 

tween the toes, and the entire foot is swo , thick 

Within a few days the blisters break and ” ses 

heavy scabs which enlarge and become rigid. from 

a joirt or even an entire toe sloughs. ^1°,^'''''; 

20 to 90 per cent, but foot distortion renders sutf ^ 
tieally wortliless. No effective 
prevention ■w.'is nccompUshed by keeping , S 
away from virgin sod. , » rnllwl 

Bumblefoot.— An abscess of the foot is . 

humblefoot. Tiie primary cause is a bni^ IncludinE Sta~ 
bottom of the foot through whicli -,ntrr 4 ) 

phi/lococTO.! aiirciM, L JLlnOammation 

Omphalitis in Baby Chicks and Tuik y Volkmar 

of the navel in baby chicks has been deser , j 
(1929) and by Braiidly (1932). Xe P™l«rf.v 

after the chicks hatch, tl.e na«l fails to cm 
following the drawing of the 'j-jic affected 

ravity, and infection thus gains cii .’j j-.ifcroiit and 
chicks ohscrvcil by him wem «™etimcs 

appeared ns puffcd-iip balls. ^"'7 jays. A small 
present and death ocemreU m „ removcil left 

scab was formwl over the navel wl _i...nvs unab'^orlKnl 
an tilcer-like arcs. The Sirin color, 

and .inmewhat dried out. TJich^er *'.l vi'^cous bite, 

and the pall-hlndder greatly distended wiUi '.seo« 
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Vesicolar Dermatitis.— Under this designation Hoffman 
(1939) described a condition m a flock of 2, GOO hens\\hicb was 
characterized b> the appearance of \esicles in the early stage 
and later bj amber-colored scabs on the comb, n attles, face, 
feet, and shank. Egg production was se\erely lowered and 
the mortality was about 10 per cent Pullets on the same 
farm did not de\eIop the disease 



Flo as ^ MiruUr dermatilis Scabsoocomb wattles ejelids and around 
the beak fHoffmao etrurtery «/ Jour Am Vrt ) 


rhe onset was rapid with \esicles appearing on the comb, 
wattles, and other unfeathered portions of the head, hocks, 
and feet. The contents of these blebs were milkj, sometimes 
greenish m color. The \csicle3 were soon replaeetl by crusts 
or srabs, and in many birds the ejelids were stuck together 
As trie disease progressed, new lesions appeared and in some 
cases imobed tlie entire skin from hock to feet with a 
resultant loosening of the scaly portion The scabs were 
firmlv attached and persisted for at least three weeks 
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and later in Germany by Dammann and Manegold (1905) 
and by Gre\e (1008) The acute form of streptococcosis is 
termed “apoplectiform septicemia” and the suba^ e or 
chronic form is designated “sleeping sickness u son 
(1933) reported an outbreak of the acute tjpe in chickens 
and Volkmar (1932) described streptococcosis in turkejs 
Cause —The cause of tlie condition is Streptococcus galhnar- 

"’symptoms— Acutely affected fowls often shou no visible 
sj mptoms before death In the less acute cases the affected 
birds appear sleepy and depressed and may sit mo on ess 
tor some time The head is drawn back toward the bod% 
and the feathers are ruffled There maj be a slight discharg 

from the eyes, and there IS paleness of the combs an wa 

Verj little food or water is taken, and it the disease is pr 
longed there is marked emaciation 
Postmortem Appearance — The lesions obsen cd a . P i 
somewhat resemble those seen in fowl cholera the i 
he reddish discoloration of the muscles in various p 
the body although tlie combs and w attics are iisii y P 
The h\ er is enlarged and friable and maj show sma , g J 
necrotic spots The spleen and kidncjs arc 
13 catarrhal inflammation of tlie intestines tlicr 
gestetl areas in the lungs and small hcinorrlngc .i „ 

seen in tliese organs The pericardial fluid m , , , , 

pale or reddish in color and the heart is full and (hsta 
Transmission — Hudson (1933) regarded ^ 
eiitrj of the infection to bebj wav of thenasn rav . 
hj way of the alimentary tract He demonstra ^ 
birds resist artificial inoculation, but become 
which the organism can be isolated Intro< uc 
Infection into a flock might thus rcadilv occur i PI 

well carrier birds arc added to a flock r .1 ,„Miriml 

Treatment and Control -No reports of successful 
treatment of this condition have '’cen mn 
nieasiircs should include precaution against t mns- 

of nflccled binls and the institution of strict s 

Other Streptococcic Infections T-'uder * 1 '? ”/]ri27) 

V^thtc streptococcic jyeniontlt^ in poultr>i ^ 
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\umerou 3 organisms, including S puUorum, nere isolated 
and the author believes that the increased bactenal content 
of the air m the incubator at hatching time is a factor m 
the production of the disease 

Brandl> noted that most of the losses from omphalitis 
occurred withm sev ent j t\v o hours after hatching The course 
of the disease vs as alvs aj s rapid vnth death taking place in from 
tvso to eight hours being preceded bj prostration and coma 
At autops> he found a parboiled red color of the abdominal 
skin and muscles vsath some edema and gas formation In 
the abdominal cavntj there was a red, «erous exudate and 
the liver and kidnevs were pale and swollen The contents 
of the volk-sac were more fluid than normal, and there was 
a marked putrefactive odor Numerous organisms were 
isolated Brandlj concludes that the condition ma> be 
related to the influence of high relative humiditj in prevent 
mg normal enclosure of the volk sac vntliin the bodv cavntv 
In an outbreak of omphalitis m poults, Williams and 
Dames (1942) concluded that the causative agent was 
Staphylococcus aureus Losses ran as high as 30 per cent 
within seventy*two hours after hatching and the survivors 
were light and unthnftj with additional losses occurring 
subsequent!) The symptoms were es‘=entially the same as 
described abov e The incubators w ere operated with a person 
working mside them, and the authors believe the organism 
was introduced mto the madime by the operator It is 
mteresting to note that a roan herding turkeys on the place 
developed lesions on the face from which an organism similar 
to that found m the poults was isolated The disea*^ did not 
recur the next hatchmg season when the operator worked 
outside the meubators which had been fumigated with 
formalin m the meantime 

Cleanliness of incubators especiallv at hatching time 
should be stressed as a possible means of preventmg the 
disease 


STREPTOCOCCIC INFECTIONS 

Apoplecbfonn Septicemia. — This condition was first de- 
scribed m the United States by Noigaard and Mohler in 1902 
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affected dn rls de^ eloped a more chronic form of the disease 
but died later , 

The changes noted at autops> \\ere those of a rapid septi- 
cemia and included hemorrhages on tlie spleen, liver an 
heart, and a fibnnous exudate covering the liver i he peri- 

cardium was adherent to the heart wall and there v\ as edenia 
of the heart The spleen w as mottled with brovsTi and white 
but never enlarged The ladne^s were congested an lere 
\Nas a severe hemorrhagic inflammation of tlie small intestine 
The lungs v\ ere highlv congested, sometimes pneumonic, m 
numerous hemorrhages in the membranes lining tlie ron i, 
trachea and turbinates The authors w ere able to 
the disease readilj No treatment was suggested althoiigii 
the possible v alue of a v accine is mentioned 
Bruner and Pabncant (1954) studied 
■'tries of careful tests and toncludcd tint it sliould be de ig- 
nited as MorazeUa anaiijicslifer 


XJIiCERATIVE ENTERITIS 

This diseise is frequentlj encountered in game-brerfing 
tetablishments and in manj cases causes “o™™® 

Quail, phcismts, and grouse are highlv su^ccptib e 
disea^ie Ins been found in w iM turkcv poults, pi n g , 
occi«iionall\ in bibv clucks . » . » 

Cause -Tiiecausativeagcntwasatonctimcbchcvi^ to be 

L cob but Sh.llinger and Morlej (lOTl) nerc 'o 

dcTmitclj determine tlic etiological factor 

studies Bass (1939) bas isolated a ‘ quad 

from affecteil birds and has been able to tmusimt ^ ^ 

to sm-ceptible quail bj means of it He dc'cnbis . , 

imi as a Grain-negatuc, non-sporulating, stnc 

Sroipionu —The inalads is acute ui cliaractcr ""'I 
turds sometimes die nitliout manifesting pmp o i 
rule, tames or. dullness, iimppctcncc, ninicsl feathers 

diarrhea arc oii'^ncd , . 

Postmortem Appearance —Tlie pniinpil h"* 
found in the intcstiius, Imiirs and hvtr The into * 
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descnbed a disease caused b> Streptococcus pyogenes The 
affected birds huddled together with heads drawn back and 
the ejes parti j closed The feathers were ruflSed and luster 
less and the feces soft and of a \ellovrish brownish or greenish 
color Sick birds sat on the ground and made no attempt to 
fl\ to the perch The disease ended with prostration and 
death At autop3\ the \isteral surface of the peritoneum 
and \entral surface of the li\er were co^ered with ^arJ^ng 
amounts of fibrinous exudate which was soft and easilv 
detached The h\er was shghtU enlarged and friable 
and there were man\ tin\ hemorrhages on its surface The 
kidne\s were '^lightK congestcil and easiK tom The greater 
number of cases were secondar\ to other diseases and females 
were more susceptil le than males 

Edwards and Hull (1937) reported finding hemol''tic 
streptococci to be the cause of chronic peritonitis and salpm 
gitis in hens The affected birds lost weight became pale 
and finalh died The appetites were retained and the hens 
were alert until shortU beforedcath In addition to perito- 
nitis the o\ iducts of the affected birds w ere found at autopsv 
to be inflamed enlarged and filled with concretions and 
purulent exudate 


MORAXELLA AKATIPESTIFER IN YOUNG DUCKS 

licndnekson and Hilbert (1932) descnbed a then new 
and senous disease affecting xoung ducks in which the 
caiL^atiie organism i olatcd b\ them was gi\en the name 
P/eijfrreffa anatipesiifer Hilbert and '\^ltte^ (1930) sub e- 
quentU reported the infection in semi wild black ducks 
from two da\s to tweUe weeks of age in which tlielos*^ were 
se\erc The disease as onginalU descnbed bj Ilendnckson 
and Hilliert first occurrwl in birds from se\en to ten weeks of 
age but latenffectefJ thrce-weeks-old ducks Tlie niortalit% 
rate was high with death ensuing within six to tw eh e hours 
after the first ss-mptoms were noticed The sxmptoms in 
eluded depression sleepine^ ruffling of feathers greenidi 
coloratK n of feces jerkang of tlie head serous dischai^^e from 
the c\es and weakness followed b\ prostration A few 
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(1945) to be valueless in treating or preventing Ae disease. 
Bass (1941) was able to induce a high degree of immunity 
against experimental infection by injecting intramuscu ar y 
small doses of a bacterin prepared from cultures of the 
bacillus. Further development of tbe possibilities ot pre- 
ventUe vaccination are indicated in view of tbe promising 

experimental results thus far reported. i 

Kirkpatrick and co-^vorkers (1950. 1952, l9o3) 
ported encouraging results from the use of streptoraj ci 
the control of both experimental and spontaneous u cera i\ 
enteritis in quail. . ... i 

Scrupulous cleanliness about the pens in 'whic i qu* 
otlier susceptible birds are reared; provision of an ^^aequaie 
diet to minimize coprophagy; and the immediate 
of unaffected birds are indicated as control measures, 
need for exercising all known means for 
disease is obvious for there are indications that the c 
may profoundly affect tlie population density of wi q 
their natural habitat. 
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ticularij the lower part of the ileum and to some e-rtent the 
ceca, are studded with numerous lentil-shaped ulcers, which 
m some ca'es perforate the gut The duodenum is sometimes 
mllamed and purplish red m color Congestion is a\ s 
present m the lungs and m some instances areas of solidifica- 
tion are noted Occasionallj small necrotic foci are found on 
the surface of the Iner 

Diagnosis — TheworkofBass(1939) (1941) appears to ha\e 
established the cause of ulcerati\e ententis to be the organism 
descnbed bj him ^ enfication of the relationship of the 
organism to the disease would necessitate the isolation of the 
bacillus b\ laboratorj procedures for a positne diagnosis 
The appearance of the descnbed symptoms and lesions, 
particularly in j oung birds, •'hould, howe^ er, pomt stronglj to 
the pre«cnce of ulccratne enteritis 
A modified complement fixation test using tissue extract 
as antigen for the detection of infectious enteritis in quad 
IS described b> Moms (1948) The results of expenmento! 
tmls and of teats of birds m a spontaneous outbreak of 
ulccratn c enteritis m a flock of 403 quad ga\ e results winch 
indicate that the test ma> be used in the detection of earners 
of the disca^ 

Dissemination —The disease spreads rapidlj among sus- 
ceptible birds, rendering it difficult in 'ome cases to rear 
flocks Bass (1939) has called attention to the pre\alence of 
coprophagj among penned birds and this habit would tend to 
spread the condition rapidl> He was able to transmit the 
nialadj bj feeding (1) droppings from diseased birds, (2) 
nnccraled diseased intestine, (3) remains of a jolk-sac from a 
nmeteen-daj -old affected quad, (4) pure cultures of the 
organism, and (5) bj plaang healtli} birds m cages in which 
di«ea5ed quad had been kept Tins author, although he was 
unable to isolate the bacillus from eggs, has obsen cd ulcera- 
te e enteritis m \erj young birds, and bclie\es there is *«>me 
CMtlcnce that recoaered birds bctxime earners and transmit 
Uic diseav; Uirough the egg 

Treatment and Control — No treatment is known to be 
iffectiie against ulceratise ententis Vanous sulfonamide^ 
incIiKling «u!fagiiani«hnc, sulfathabdine and sulfasuaidine at 
2 per cent concentration in the mash were «hown bj Moms 
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Chapter 7 

YIIWS DISEASES 

Among the most troublesome diseases to which poultry 
are susceptible arc those caused by filterable virus(^. 
of these filterable agents arc extremely virulent an ic 
eases induced bv them arc eapabic of causing severe os 

to flock owners/ Fowl pox. laryngotrachcitis fowl para v sis 

infectious bronchitis, Newcastle disca^, and fovv pc 
among the most important conditions in tliis group. 


FOWL POX 

Fowl pox (also known as chicken ^ 

tlielioma, canker, avian diphtheria and sore-head) is g i 
infectious disease of fowls, capable of manifesting 
two distinct forms or types. 'Flic skin or cutaneous tjTC s 
characterized bv the presence of wart-hke ®*^p**® 
unfeathered portions of the body, Particularly the romb, 
wattles, and eyelids. The diphtheritic or throat 
diphtheria) manifests itself in tlic form of ‘ ^ 

patches in the mouth and tliroat. It is not unco 
find both tj-pes of the disease present in tlie 
Cause.— Fowl pox is caused by a filterable yrus 
as Borreliofa avhm. For many years tlic skm an P , ^ 

ritic tj-pes of the disease were regarded ns x 

conditions, and various agents such as ^^rteria a P ^ 

were believed to be the causative factore. In of 

Mars and Sticker demonstrated that the causa ‘g 
fowl pox is filter-passing and their findings we factors 
firmed by others. FurtLr proof that the 
of the two conditions are identical is .•'.Up-ja are 

that the chickens which recover from avian ( ip 
immune to the cutaneous form of tlie disease an 
In the epithelial cells of fowl pox l^ions riiere a P 
minute, rounded or oval “inclusion bodies, and 
and Goodpasture (1929) have demonstrated that . 

( ICo ) 
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Sjrmptoms.— Tlie symptoms produced by the disease de- 
pend upon which form of the condition is manifested. In 
the skin type, the first indication of infection is tlie appear- 
ance, principally on the comb or wattles of small grayish, 
raised, blister-like spots. Tliese soon dry up into brownisli 
scabs which gradually enlarge and eventunlly coalesce ndtJi 
adjacent lesions to form a larger wart-like eruption. If the 
scabs are removed, the surface beneath thorn is seen to be 
rough, raw and bleeding. These lesions may be few in number 



Tia. 39 — Appearance ot fowl pox lesions on tho comb and wattles about 
tea days after natural infection. 

or SO numerous as to coa'ct practically tho entire unfeatliered 
skin of the head including the comb, wattles, face, eyelids, 
earlobes and corners of the mouth. Similar eruptions may 
also appear on the legs and feet, about the vent, and under 
the wing. The scabs covering the lesions persist for some 
time, often for as long as three or four weeks, after which 
they gradually become detached, leaving a grayish, healing 
area. Fowls affected Mdili this tjpe of the disease may show 
little or no systemic disturbance if the infection is liglit, but 
if severe it is evidenced by fistfessness, inappetence, loss of 
weight and marked reduction or complete cessation of pro- 
duction in laying hens. 
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one of these bodies is capable of inducing a tj-pical ^ 
lesion srhen introduced into a feather follicle of a susMptible 
fowl These workers ha^e al o shown that each of these in- 
clubion bodies in turn contains hundreds of extremel} small, 
definite particles (Borrel bodies) which thej behe^e to rep- 
resent the actual xnrus of the disease 

The %Trus of fowl pox is extremeU resistant to drjnng ana 
it Is this property which enables it to remain xirulent for a 
considerable length of tune when expo^ to external influ 
ences The abiht\ to resist desiccation is an important 
factor in the persistence of the virus on premi'^es where the 


disea'^e has occurred 

In cross-immunit} tests Beaudette and Hudson 
u«ed canarj, pigeon, fowl, and turkej pox \'ini‘'es The 
tests were made upon ■six-weeks old chickens which 
undersized because of inadequate diet and which were housed 
in quarters not altogether «ati3factor> As a result of their 
work the> concluded, "That canarj \Tru5 immunizes agamst 
itself and against pigeon \ irus to a high degree The 
vwis seems to produce no immunity agamst turkej \Trus, but 
apparently a «hght immunitv to fowl xirus Similarly pigeon 
Ninis protects agamst itself and canary mtus but does not 
gne complete protection against turkey and fowl Mnis 
Turkey and foivl \iru-^ gaxe almost complete protection 


against the four Mru'^ used ” 

Mthough do ely related, the \anous pox \Tru'^ appar- 
entU differ in their biological properties Pigeon xinis is 
readil% transmitted to fowU by artifiaal means, but it 
more difficult to produce the disease m pigeons by the u®e o 
fowlMnis 

Oc cur rence — Fowl pox is prevalent whe^e^er poultry is 
raided The disease ■‘ometiraes assumes an exceptionally 


nrulent form, affecting large numbers of fowls and causmg 
«enou3 losses It la most pre\alent dunng the fall and w^ntc^ 
months, but maN occur at an\ season of the year 

Susceptibility — Domestic chickens are highU susceptible 
to fow 1 pox, but the duease also affects turkey s, ^ 

extent ducks, gee«c, pheasants, quail, canaries and hawks 
Mammals arc not susceptible to natural infection with anan 


pox MTUS 
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surface As the disease progresses the pitches become larger, 
thicker and of a choeaj. consistency!., end mi\ become so 
extensne as to pre\ent t)ie fonl from closing its mouth 
Interference with breathing, accompanied h\ rattling noises 
maj be caused b\ the presence of patches on or near the 
larjmx If eating is interfered xnth to an\ extent, the affected 
/on is soon lose n eight and present a picture of general 
unthriftmess 

Involvement of the ejea is not uncommon and is charac- 
terized at first infl'immation of tlie membranes and the 
presence of a waterv disclnrge This stage is often followed 
bv the formation and accumulation of chee'^v, velloiv pus, 
causing the ev e to bulge and giving it a puffj> appearance 

Postmortem Appearance —Aside from the tv'prcal lesions 
of the skin and mouth, no constant changes are induced bv 
pox infection m tlie organs of the fowl It is quite probable 
that the presence of anv changes otlier than the characteristic 
eruptions maj be attributed to the action of microorganisms 
nhich gam entrance through the eroded skin or raucous 
membrane 

Biagnosis —The presence of tvpical wart-hke nodules on 
the comb, wattles and oUier unfeathered areas, and of jel- 
lovnsh, adherent, membranous or clieesv patches m the 
mouth and tliroat usuallv enables a diagnosis to be made 

Transmission —In some outbreaks of tlie disease, dissem- 
ination occurs rapidlj , T\ath tlie raajontv of the fowls m the 
flock becoming infected wathm a <^hort time, while in other 
instances the spread is slovr Clo«e contact of birds aids in 
rapid spread, and ft appears that the virus require:^ a break 
in the skin or raucous membrane for its entrance Such abra- 
sions are readilj produced bv injuries incurred during fighting 
or bj the mgestion of sharp pebbles or particles of food 

It has been demonstrated that certain kinds of mo'-quitoes 
are capable of transmitting tlie virus of fowl pox Migler, 
Muckenfuss, and Rivers (1928) were able to induce the dis- 
ease in susceptible birds rather regulnrlv bv allowing mos- 
quitoes to feed on pox lesions and then cau'^ing tlicm to finish 
their meal on healtliv birds Kligler and Ascimer (J929) 
showed that mosqmtoes which had fed on infectious inatcnal 
w ere capable of transmitting the \ irus for as long as sixteen 
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Johnson (1938) ob=en ed an unusual outbreak of fon 1 pox in 
SIX weeks old chicks in uhich practicallj all cases of the 
disease were characterized bj the deielopment of sores and 
scabs on the feet and legs \ en few of the birds had lesions 
on the skin of the head and in none u ere there anj lesions in 
the throat. The author attributes the scarcitj of pox scabs 
about the head to the lack of development of eombs and 



i to 40 — Tbe d j blbentictyi>coffowl jioi u charwctenied by the rrw 
of fmsly Bdl<>rent i>atehe« in the mouth Bftd throat (Cowrt«»y of ii»< 
Agn^liaral Erpmtnfnl Sfolton t 


in tlie >otins clnckcns nnd offers Uie intercstinR 
tliouclit tliattliefnlureof throat lesions to<lc\elop in a single 
fowl might iK>««ihU l)c due to «ome clifTcrcnce in strains of 
fowl pot 1 inis IS regards afTmitt for certain ti'tsues 

Tlie fhphthentic fonii of the di«ea'>e i3 clnractcnml b' 
the fonnation of tellowish rai«e<l, membranous pitches m 
the mouth and throat n>e*c necrotic piecd of ti^Mit arc 

firm!' erentand, ifforablx nmo\cd,lci\earaw,bIee<bnp 
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membrane of a developing cliick embr>o The fact that the 
virus can be produced free from bacterial contamination is 
important in avoiding some of the inflaininatorj reactions 
which sometimes resulted from use of the older scab \ irus. 



Fk. 41 -A ■■take" folloamg euete-sful Suo tS £ 5 “ 

13 evidenced by the development of a brownish sea 
(Courlesy of IlUnois AancuUural experiment blation ) 


Brandly (1930 and 1937) has pven com 

his studies of egg-propagation of viruses He on 
tinued passage of fowl pov virus by this means o „n„„ar- 

twenty passages did not alter the virus insofar • P 

once of the lesions induced by it in suscepti e nrona- 

cemed. The “takes” and immunity induerf by «SB-P™P" 
gated virus were just as satisfactory as w ere those engendered 

**'l!otli tow/pov laccine and pigeon pov 
produced by the egg-propagation 

widely used in the control of fowl pov. anread 

laccincs and must be used with care 111 o e 
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da\s e\en though some of the insects had fed on animals of 
another species m the meantime In a later stud\ , the same 
authors (1930) were able to demonstrate the presence ot fowl 
pot \nrus in mosquitoes caught near a house m 
infected birds were kept Matheson Brunett and llrodv 
(1932) also found that mosquitoes were capable of induing 
fowl pox m susceptible birds for as long as twentj se\ en da> s 
after the insects had fed on comb lesions There appears to 
be little doubt but that mosquitoes <ier\ e as \ ectors of the 
disease and as such ma\ account for some of the outbreaks 
of the infection in which the method of mtroduction is 
obscure 

Mortality —The death rate from fowl pox \anes from one 
outbreak to another In some flocks the di«ease is severe 
and the losses are correspondmglv large, while m others^e 
roajontv of ca^es raav be mild with few or no deaths The 
greatest damage undoubtedlv is caused m pullets about to 
lav or in hens alreadv laving In the former, production i» 
greatlj delav ed wliile m the latter it mav be curtailed or 
ev en stopped for a considerable length of time The app«r 
ance of fowl pox in birds already suffering from «^ome other 
disease or from parasitism alwajs leads to more serious con 
sequences than when the infection is uncomplicated 
Treatment —"Medicinal treatment of fowl pox is of little 
av ail although remov al of lesions which interfere with eating 
and dnnkmg mav be helpful The raw areas resulting from 
this treatment should be painted with tmeture of iodine or 
witli mercurochrome to facilitate healmg Manwell a^ 
Goldstein (1939) reported thatthej havesuccessfullv treated 
pox m canaries bv the application of mercurochrome 

PreTcntion and Control — Fowls which have survived an 
attack of pox are m practicallv all cases rendered 
immune for a considerable period of time thereafter This 
fact H;rved as tlie impetus m mam attempts to perfect a 
vaccine against the disease and from time to time various 
preparations hav c been used for this purpose 

harlv vactmes wen. nude from dnc<! ^calis obtainc<l from 
comb legions but MoorlmfT and Goodpasture (lOtl) «howe<l 
tint a pure virus could be obtainwl b\ inocuHting small 
amounts of ;.(nn free fowl pox vints into the chonoalHntoic 
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Because of tlie fact tliat turkeys vaccinated against pra 
wHle still young birds frequently do 

sufficiently strong to carry tliem tlirougli Bie ^o • 

Hinsliaw (1941) recommends tliat those biids which areto 

kept as breeding stock be revaceinated. The time 

to revaccinate depends upon various factors. I" ‘ 

poults are brooded at all seasons of tlie year an , , 

vaccination is done when tlie birds are eight o e 

age, the second vaccination may be done when 

seven months of age. In the event most of '® P , „ 

for breeders are hatched from March to June a 

cinated in July or August, the serond 

done after disposal of the market birds and just before the 

breeding pens are made up. 

infectious LARYNGOTRACHEITIS 

Infectious laryiigotraclieitis (also ^own as 
tracheitis, “flu”) is an acute, highly ° j 

fowls characterized by respiratory distress, mp p j. ^ 
in many cases, high mortality. It is on® ° ..o-pinntion has 
of fowls against which a successful method o serious 

been developed. The infection is one of the most serio 
maladies confronting tlie poultry industry tot a> . , j 

Cause.-The disease is induced by a 
Tarrcia amnm. Beaudette (1930) , f „ Hs 

“infectious bronchitis” to be a filterable jle 

description of the disease it is evident t'm ' , (1931) 

was studying was infections laryngotracliei is. ■ ..,„s„tive 
conclusivelv established the filterable na ure , ‘ j 

agent of the disease. The vims is found in »^nuce m the 
e.vudates of the respiratory^ tracts of affected b =3. 
and Beach (1935) have made rath^ "VlSts fpon 

ing tlie effects of various chemical and p ly ^ * virus 

the virus of infections laryngotracheitis. _ ” . , ‘ ^jj^r skv 

in tracheal exudate showed no decnniso ii j the 

hours exposure to direct sunlight, '“rcfl emdatc 
virulence was lost in seven hours. ^ ims in tmcnc 
was inactivated by exposure for one ™"' to a 3 per 

solution of phenol; in thirty seconds by e.xpo5iirc 
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of the disease to un\ac«nate<l birds I’lgeon pox vaccine 
produces onl\ a mild reaction in fowls and ^n^ therefore be 
U'cd on flocks of la\ mg hens to produce a temporarj immu- 
iiit\ of two to three months without mterfenng with egg 
production It is not tireetue for the immunization of tur- 
ke's against fowl pox 

The tw o methods of \ acanation in common use ha\ e been 
well de:>cnbed b% Hall (1950) as follows 

“In the stick method, two needles (about one-fourth inch 
apart m a cork or other holder) are dipped into the \ aceme 
container and then applied b\ puncturing the wing web 
'nns gi\ es four cutaneous inoatlatioiu simultaneous!' , tw o 
on each side of the wing web since the needles pierce both 
la'trs of the skin This method is fast, accurate, and eco- 
nomical of \acane 

‘In the older follicle method four or fisc feathers are 
plucked (usualU from the upper lateral surface of the thigh) 
and the 'accine la applied to the feather follicles with a stiff 
bnstle brush The laccmated birds should be checked for 
‘ takes” a week to ten dajs after 'accmation A “take” is indi 
cated b' swelling and redness of the \accinated follicles 
or the stick wounds ” 

If fowl pox IS prevalent in the Mcmit', it is considered 
sound practice to vaccinate all joung chickens at si-X to 
twelve weeks of age If the disease has not been a problem 
local!' some flock owners prefer not to vaccinate routinelv 
hut to relv instead on pigeon pox vaccine if an outbreak of 
the dc'case occurs in the lav ing flock. 

Natural outbreaks of fowl pox m commercial broiler flocks 
led ‘“eeger and Pnee (J9o6) to test both pigeon pox and fowl 
pox V accine on \ oung chicks at one, fiv e, ten and fifteen dav a 
of age The' found fowl pox virus entirelv satiafacton when 
applied bv tbe wing web method 

Pigeon pox vaceme does not appear to produce a solid 
immunity against subsequent pox infection m turkejs 
Brandly and Dunlap (I93S) found that although turkejs 
could be infected with pigeon VTrus, there was verj little 
immunitj agamst subsequent exposure to fowl v mis Hm- 
shaw (1941) has aUo advised that fowl vaceme rather than 
that of pigeon ongm be used when vacematmg turkejs 
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sneezing, during which the fowl shakes its liead 
in an attempt to dislodge the offending 
accumulated in the lari-nx and trachea The mfectrf bird 
often assumes a sitting posture with the eps closed, and 
during breathing a gurgling or rattling soiiud may ^ ' 
At inspiration the head and neck are raised and 
and the mouth is opened, in an effort to take in as “U™ ? 
as possible. The inspiration of air is frequently 
by a loud, wheezing or whistling noise, desig- 
nation of such birds as "callers.” ?^morthc 

is lowered, often to the e.xtent that the beak rests upon the 

ground. During the paroxysms 1 mnv be 

masses of blood-tinged miic^ or of ebt ed blood may be 

expelled, vnth temporary relief from the trachea 

Excessive aceumulation of exudate in the ‘ 

may result in sudden death of the fowl f™™ ^^fand 
In affected baby chicks respiration is exce^mgb rapid and 
the mouth is opened widely at each inspiration. 

The course of the disease usually '‘duges tom sc'cn to 
fifteen days, although symptoms may be m 
long as one mouth. Those fowls which t«o™t tom the 
infection gradually return to apparently no i,,!.r,r,r the 
many such birds have been found *<> ■ wriem.” 

virus in their respiratory tracts and p'"® 

Gibbs (1932) found carrier birds to be 

as long as four hundrrf and sixty-seven ; „i,ickens. 
time it was readily transmissible to sns pt^^^ 

In a later report the same author (103 ) fnnnd that 

may remain carriers for as long as t« o j ears. larynx 

the virus appeared to be confine.! to some 
or trachea Ld that while some of the c"rr.er bin s rattled 
when breathing, this symptom was not a relmble means 

detecting chronic cases. observed at autopsy 

Postmortem Appearance.-- riic Ui. i B present 

are eonfined to the rcspiratorj tract. be dricl 

about the nostrils a mueotd c.x^.te, nlud ^ 

into flakes. A sticky inuciis is ptwent opening 

larjmx is inflamcl, swollen and , '"bsScI 

tlm uaelica, varying a, noimts of bW "" i 

exudate arc found adhering to its •anil. 1 m iwiiu 
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cent coinixnmd crrv)l vibitun and m llir <anic time ton 1 
per cent «solutum of vxlmin IimIwxi Ic 

llruh {!‘H2) Miect fuih JtiltnnUtl ilit \inisof nifeitiouH 
larjnRotndicjtii in n met hum of iiuiut't! tliiclcri emhnoin 
r\roilcs*/lutKn Uun»t(l*>ll) HrimlK (lOTi amll*> iO) 

and others !n\e rifKirtisI m tkind riffimhuK ciillnation tf 
the \irus upon thi djono dlinttir immhnne of the (lc\fh)I»- 
ing dnch In thi if umttun it is interesting to note that 
UnndK (lOki) in moeulitii n trills found that the develop- 
ing tggs of onl\ dnehtiis nn I turktvs were susceptible to 
hniigotncliLitis infiitHn whih negitivc ri*su!ts were ol>- 
t luufl with tl e ipgs of pipeoiis gumei fowls ond ducks 
Occunence iMinupitnilicitis is n cotn|nmtutU new 
di CISC of fowls in the I lutttl States hut it is alrcidv widc- 
spreid and his hem reportcil from imnv sections of the 
countrv Ihc di'case i! o occurs in I nphnd Cnnidi Otr 
minv Austnhi ai<l linwnu Severe outhreiks have oc 
currtfl 111 imnv 1 roller plants anil eominenid fetfhnp sti 
tions US wdl as m individual flocks Ihc ifindition v'l' 
nppircntlv first dcscnlxfl as a di cist entitv hv 'Mov nml 
littslcr d92j) who dcfinitelv difTcrcntntcil it from fowl 
pest Farher reports of bronchitis arc found m the htcra 
turc hut if the conditions dcscrflicil were m reihtv Inrvnpo* 
tracheitis it cvidentK had not attnmoil the severe form or 
wide distribution which cimractenre it twliv Outbreaks 
are noted more frcquciitlj in the fall ind the greater losses 
occur in the w inter months in hens m production 

Sosceptibihty —Chickens arc cxtremclv susceptible to lar 
j ngotracheitis Hudson and Beaudette (1932) found phea 
sants and a pheasant hantini cross to l>c susceptible to the 
virus and it appears tint tlicsc fowls with chickens arc the 
only species dcfinitelv known to i>e susceptible Seddon and 
Hart (1930) were unable to reproduce the disease in turkevs 
ducks starlings quid pigeons or sparrows but did induce 
infection in pheasants All brceils of fowls appear to con 
tract the disease readiK and burls of ill ages are susceptible 
although the inadence is greater in old than in v oung stock 
Symptoms — The first notic«ib!e svmptoms of the disease 
are waterj eves and a tendenev for the affected bird to 
remain quiet Tins is soon followed bj fits of coughmg and 
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rhages may also be seen in the lining membrane of the in- 
flamed laiynx and trachea. If the course of the disease he 
been somewhat subacute, there is often present adding 
to the rim of the larjmx, a yellowish, cheesy e^date which 
may practically fill the larj-ngeal openmg. Flakes ot je - 
lowish debris may also be found in the inoiit i or 
the tracheal exudate. Congestion of the lungs occu 

cases but this change is not constantly present. 

Diaguosis.-The diagnosis of -ho 

upon the rapid spread of the condition in the flock “nd the 
presence of ^'pical sj-mptoms and lesions. The disease might 
readily be confused with other respiratory disturbances p.r 
ticularly “infectious bronchitis” ot young chic -s, “t 
diphtheritic form of fowl pox, but the less rapi spre 
latter aids in the differentiation. 

Transmission. -In many cases tlie means by which 1“^- 
tracheitis infection gains admission to a . 

Apparently healthy carrier fowls, if added o i , , 

as a ready means of introducing the virus «nd 
serve to perpetuate the infection in the same J ‘ 
year. It is also probable that the wus is transmitted on e 
rdothing of persons I-ve ^ premise 
disease exists. Beaudette (193<) oia «nfl 

to the possible role of cont.aminated fee sac ' - ‘ j’l 

other equipment in introducing the infec i . 
birds, going from one flock to another, must also be con 
sidered as potential mechanical spreaders. flimnirh 

There is no evidence that the idriis 

the egg and Brandly (1934) has shown la "'’Pj • j 

is littb danger of transmission by this means nmndl^ and 
Ihishnell (1934) were unable to ' " 1 !,, "f [ile 

surface of eggs laid by a flock during an ac n e • ^ ^ 
disease, or on eggs from a flock harboring rare • ' 

from these findings that dissemination o inrcction. 

siirfac-e of eggs is not a factor in the spreiu ^ 
lirandly (1931) found that eliicte >>atclic<l fmm -gp art.^ 
fieially inoculated at the tenth day of j". the 

alTcsited and concludes that the danger o 
cjrg is uot significant. 
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infection of the upper respiratoij tract of ^ 

m efforts to induce immuniti, but “ j 

The same authors (1932) succeeded in infecting the hnmg of 
the cloaca and of the bursa of Tabricius bi direct swabtog 
of the ITTUS into the parts, and upon this fact ‘be “cAod 
of immunization so u idely used at present is based Molgard 
and Cavett (1947) ha\ e reported fai orablj on the ' ^^‘1 
of chickens bj the feather follicle method Thei “ 

the laccme.-n hen applied bj tins method, pro uce , 

]ust as It does when applied to the cloaca f to the Burea ot 
rabricius They state that the feather Mhcle “et'i'.d of 
^ accm'ition gi^es a higher percentage of rei a 
IS produced when tlie birds are 'accinated the 'Joaca 
Fowls aaccinated by the cloacal method ^ 

ical cloacal mflammation (“take ) which 1^? , „{ 

about one week and was followed b\ rapi mdeh in 

immunitj (“Takes” following vaccination v’^^rv 
their manifestations, ranging from a 


s membrane to a pronoiinceu re — -- 

actem^'b/ti:; presence ot a 

" nation of the lining membranes of the buma 

. 1 cn treated did not develop tne 


and severe inflammation of the lining “emui 7' ~r 
or cloaca or both ) Birds so treaty did not develop 
respiratory form of the disease The nhtnmed from 

'rtork consisted of the dried tracheal exu ^ j 

infected birds, suspended in 50 per v j,„p,ne into tlie 

Vaccmation nras carried out bv ^ abbing \ sliirht nbra- 
cloaca mth a rotary motion sutoent to m ^ ^ 

Sion of the lining membrane The PTaL^faceme 

there is no method for determining tlic ac i\ insure sue- 
except bj actual trials on susceptible fowls ^ 

ccssful rLlts tliev also stress the 
per cent ot “takes” because of the danger of v 
transmitting the infection, viath ®“bseque ,^„ccmatlon 
voUement, to those fowls winch do not give a vaccmati 

'"ThTmost desirable time for '•''“'"“V”" “^^nu'm'ora gc' 
Mhen tlie birds ^^e^e between ti\o and ' , method ^ns 

Ue inoculation ot babv ducks bv the f rfJJ'Xkes ’ 

not satisfactoi^ because of the dillieu necuhar, uncx- 

and also because of the de'clopmen 


12 
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Mortality — A\ailable figures indicate that mortalit\ ma\ 
range from less than o per cent to as high as 00 per rent 
In a stu(l\ of 2o outbreaks imoUing 14 o74 chickens Hin 

Jones and GraNbiH (1931) found an aaenge mo^taht^ 

of 13 per cent and there was al^o a considerable loss because 
of lowered egg production in the infected flocks 

Treatment —Numerous methods of treatment for lai^Tigo- 
tracheitis ha\ e been tried usually w ith unsatisfactorj results 
Relief has been gaine<i in some instances b\ raising both the 
temperature and humiditv of the air in the house in which 
the birds are kept The application of such agents as mer 
curochrome argjTol tmeture of iodine and pine oil antiseptic 
to the mflamet! throat has had no beneficial effect on the 
course of the di'^ea e and often leads to increased respiratorj 
distress It ma\ therefore be stated that at present no 
method of treatment has been found to possess sufficient 
ment to warrant Its recommendation 

It has been shown b\ Beach (1931) and Brandlj (1934) 
that the serum of immune fowls possesses some value in 
neutralizing the virus and it is possible that the use of such 
serum if available might be indicated in the treatment of 
exposed flocks So far as the writers are aware however this 
immune <erum is not vet available commerciallv and it is 
quite probable that the cost of producing such a serum 
would prohibit its general u^e 

Vaccinahcm —The discoverv of the fact that the cause of 
lan-ngotracheitis is a filterable vttus explained the failure of 
mixed bacterms as immumzmg agents and directed the atten 
tion of inv estigators to the possibilitj of dev eloping a v irus 
vaccine Kemohan (1930) injected subcutaneously vano^ 
suspensions of tracheal exudate whidi had been attenuated 

b> either heat or chemicab but stated that none of the prepa 

rations exerted an> immunizing effect Gibbs (1933) found 
that subcutaneous and intravenous mjections of virus filtrate 
brought about immunitv in some mstances but the difficultv 
of administration and the uncertainty of results did not war 
rant their use m the field 

Beaudette and Hudson (1933) reported having tned the 
subcutaneous injection of active vnrus and of varus modified 
by passage through another host, infection of the eye and 
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ing small doses of \’irus intermittently into some part of the 
body other than the respirator^' tract, but concluded that the 
inoculation of the bursa of Fabricius appeared to be the most 
satisfactorj’ method for creating immunitj' to the disease. 

Although it appears possible to produce a solid degree of 
immunity to larjTigotracheitis by the cloacal or bursal method 
of vaccination, tliese methods are not \\*ithout potential 
danger. The vaccine, as produced at present, is capable of 
inciting severe infection of the respiratorj' tract and for that 
reason should be used only by veterinarians who fully under- 
stand its indications and application. The indiscriminate use 
of the vaccine might readily lead to severe outbreal^ of the 
disease and careful consideration of this fact should be gi\ ^ 
to all cases in which vaccination is contemplated. It is hoped 
that further studies will reveal a method for producing a 
vaccine which is safe and at the same time effective in com- 
bating one of the most troublesome of poultry’ diseas^. 

Prevention and Con/roh-Practical measures for the pre- 
vention and control of larj'ngotracheitis consist of stne 
application of the principles of hygiene and sanitation. 
Gibbs (1933) reports that poultr^Tnen in Massachusetts have 
been verj' successful in controlling the disease by use o 
the “^lassachusetts plan/' which embodies the fo on’ing 


measures: , . . . . 

1. All birds on the premises ha%nng had mfectious lar>Tig^ 
tracheitis or ha\'ing been exposed to it should be con emn 

“i'incutotore and brooders should be elraned dissected 
and isolated at some distance from the condemned i s. 

3. Chicks not ha^'ing been exposed to 
tracheitis may be kept for restocking, 

entirely separate from the condemned birtls and ic pr 
occupied bv them. , , i • i 

4. All buildings occupied by the ’ 

be thoroughly cleaned and disinfected ns soon n er \ 

rTlte' bouses and yards, after 
fected, should be opened to tlic nir and sun*; u 
vacant for two months or longer. 
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plained su elling and blackenmg of the ej es. The vaccination 
of six-months-olcl fo\\ls also failwl to gi\e a satisfactory num- 
ber of reactions. 

Because the\ were unable to induce “takes” in all suscep- 
tible fovils by cloacal inoculation. Beach, Schalm, and 
Lubbehusen (1934) tried introducing the vaccine directly 
into the bursa of Fabncius by means of a sjTinge fitted with 
a blunt-pointed, slightlj cur\ed, rather large hypodermic 



Pio 43 — SUowing the cloacal method of raccinating fowla for the prevention 
of iar>t>eotracheitu 


needle. It is the opinion of these authors that this method 
possessed some advantages o\er cloacal vaccination in that 
it was readily accomplished; less virus was required; a rather 
uniform dosage could be employed; and the percentage of 
“takes” was verj* satisfactory. The reactions following this 
method of inoculation did not differ essentially from those 
induced by the cloacal method, and the resulting immunity 
appeared to be \erj' solid. 

In his studies of vaednation, Gibbs (1933) found that 
immunity to larj-ngotrachdtis may be induced by introduc- 
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dividual chickens sliowing two or even three forms of the 
disease. 

Occunence. — ^The disease has been reported from prac- 
tically every section of tlie United States, as well as from 
every other country in which poultry raising is earned on o 
any degree. , , . . 

Susceptibility. — Chickens appear to be the only species of 
domestic birds naturally susceptible to the disease. Jung lerr 
(1939) reported the presence of a condition resembling avian 
leukosis comple.v in a flock of ring-necked pheasants and 
Johnson (19-11) was able to induce the neural typo m one, 
and the visceral tv'pe in two pheasants of a group of tuen \ 
six uhicli lie inoculnted witli affected nerve tissue. 

It has been lield that all breeds of chickens are equally 
susceptible to the disease, but Davis ei al. (IfWi ) ui f 
studies of postmortem diagnoses of many thousands of birds 
found a liighcr degree of susceptibility to the ' 

ill Barred I’lyniouth Rocks than in White riyniouth RocU 
White Leghorns, and Rhotic Island Reds. Ihcv also no 
that the average incidence of the nDiiral and ocular >p . 
was highest ill the TOiite Leghorns, slightly 
Island Reds, and considerably less in Barred Pljmo 
Rocks. . , . . 

It appears that the younger the bird, the grea cr is 
susceptibility, with the greatest incidence being in fowls ue- 
twceii four and ten mouths of age. Biely, r.aluier, aiii 
(1933) observed tiie disease in chicks less than suxt.v da^s oi 
age and one chick was found to be affected wlicii on > . 

seven d.ays old. Usually, however, avian leukosis 
.slow in dcvclojiing and syniptoiiis are not obscnci 
the chickens arc two to five iiioiiths of age. 

The disease apparently affects fowls of lo i .c. 
iiboiit equal frequency in most outbreaks, .an . 
have hrai reports which suggest that the iiicidenc-e i ia> » 
higher in females than in males in f™?!; a.tprest- 
eoiilicetioii, Biirinester and Xcison (lOl.i) olitaii . 
iiig and possibly sigiiifiennt results by using sc, 

.\a a result of their c.\perimcnt.s, these 

tile male hnniioiie ii.-ed increa.se<l the n-si.staii ' , 

cnpiins to l\inpliomnto-i3 niid tbey stntc t in 
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6 0\ eralls and shoes worn around the condemned birds 
or on the premises occupied by them should not be used in 
the houses, on the range, when handling feed, or when caring 
for chicks for restocking, unless laundered or thoroughly 
dismfected 

7 Utensils and equipment used aroimd the condemned 
birds, or m cleaning and disinfecting the premises occupied 
by them, should not be used m the houses or on the range 
where the chicks for restocking are kept, unless said utensils 
and equipment ha\ e been cleaned and dismfected thoroughlj 

8 United States Department of Agriculture permitted dis- 
infectants should be used as directed for disinfecting all 
poultrj houses, utensils and equipment 

9 New stock should be introduced from absolutel> clean 
flocks, or from the pouUrv man s own hatchmgs which ha\ e 
been adequately protected from infection 

10 The subsequent reintroduction of infectious laryngo- 
tracheitis should be carefully guarded against 

THE AVUN LEXTKOSIS COMPLEX 

Tlie term ai lan leukosis complex is used to designate a 
widespread, transmissible disease-complex of chickens The 
malady is the cause of enormous financial loss to the poultry 
industry and ba some is considered to exact a toll equal to 
or surpassing that of all other poultry diseases combined 
The condition is characterized by \arious manifestations, 
including paralysis of the legs and wings, the formation of 
tumorous masses in diflerent parts of the body, involvement 
of the eye with partial or total bhndne'^s, alterations in 
some of the bones, and in some cases by marked changes 
m the cellular structure of the blood By some in\ estigators 
av nn leukosis complex and the^ blood alterations are held to 
he but manifestations of the same etiological agent, while 
by others they are considered os distinct but closely alhcd 
conditions 

Cause — Tlic cause of the avian leukosis complex is n 
filter-pnising agent or agents, submicroscopic, and behoved 
to be Mru'cs Two or three forms of Ivmphomatosis are 
often present in a single flock, and it is not unusual to find in- 
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Durant and McDougle (1947) describe “soiled fronts’* 
as a symptom of the neural or fowl paralysis type of the dis- 
ease. The feathers under the mandible, along the throat, 
and in the region of the crop appear damp, darkened and 
permanently discolored, with this nymptom apparently 
having been caused by involvement of the nerves con- 
trolling the salivarj' or other glands of the mouth, ims 
nerve involvement permits escape of fluid through the 
corners of the mouth and a resultant flow down the front o 
the bird, and thus causes soilage of the feathers. Ine same 
authors also list wilted combs as a symptom of the neural 


type of the condition. . . 

If the brain is involved, tliere may be manifestations^ of 
excitability or of sleepiness, and the head is moved from side 
to side or back over the body. Involvement of ’ 

muscles is evidenced by twitching of the head or inabili > ^ 
raise the beak from the ground. Affection of the nerves 
controlling respiration may cause diflicult breathing, n i 
digestive disturbances, ns evidenced by flaccid crop a 
diarrhea arc not unusual. . , . 

Ocular rypc.-Involvemcnt of the eye is coinmon and is 
characterized by a change in the color of the ins from 
characteristic of tlie breed to varying shades^ of • 

condition then being rcfcrrc<I to ns “wliite eye , 

men. In severe cases tlie pupil fails to » 

remains fixed, usually contracted but ocrosionnlly dieted, ns 
compared with its normal accommodation to ^ . 

intensities. Tlic affected eye may bulge out and impairment 
of vision even to total blindnc^ follows. In many 
eye changes are the first indication of the disease, an 
instances constitute the only visible s.nnptom. i 
keep in mind that the irises of fowls arc usually . . 
the first few months of life, wiUi P>^cn^V°" 
appearing later, tlicrcfore lack of this ,"1, Lulnr 

bird docs not ncccss.arily indicate the presence 
type of tlic avian leukosis complex. 

I urcral Ty/w:.- All internal organs of Uic f'^" 
hlc to involvement by lymphoinato'.is. 
type of involvement is the presence of ^ 
which range in size from vct>* small, even micro coj , 
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account, in part at least, for the lower incidence of the disease 
among males than among females 

Types of the Disease — The extremeU complex nature of 
the disease has resulted in much confusion regarding the 
terras used to designate the \anous manifestations of the 
condition The follov, mg outline was adopted by estiga 
tors at a conference held in I&IO at the Lnited States Region 
•il Poultrj Research Laboratorj in East Lansing, Mich , and 
later (IWl) re\ ised The outline refers to the pathological 
manifestations of the di*ease and represents an attempt to 
standardize the nomenclature used m describing the«e 
manifestations 


Term 

1 LMDphoraatosis 

a Neural 
b Ocular 
c \ i«ceral 
d Osteopetrotic 

2 Er.*throhlasto5is 

3 Granuloblaslosis 

4 M% elocN'tomatosis 


Synonym 

Lympholeuhosis 
Fowl paral> sis 
^Vhlte ej e 
Big Liver Disease 
Marble bone 
Erjthroleukosis 
M>eloleukosi5 


Symptoms — ^The manifestations of the IjTuphomatous tvpe 
of the avian leukosis complex are readilj observed climcallv 
or upon postmortem examination, while the other 
usualK require laboratory determination 

iNeural Type — The sjTnptoms observed in fowl paralj’sis 
depend upon the part of the bodj affected Lameness m one 
or both 1^ or slight droopmg of a wing are usuallj the first 
indications of the neural tvpe As the disease progresses, 
the lameness becomes more marked and the affected fowl, no 
longer able to stand lies on the ground The legs are often 
held in peculiar positions and maj be extended forward or 
backwaM or out from the bodv Limpness of the legs and 
wings IS commonlv noted and the fowl «eems to have little 
or no control over the parts Sbnnking of the muscles of 
the inv olved appendage is sometimes sev ere, leaving the part 
withered and atrophied A peculiar jerking and twitching 
of the affected limbs maj also occasionally occur 
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affected Some of the changes are of ^ ''"Jj 

require microscopic examination of nerv es, . » 

tumor-hke masses , of 

Neural Type -The large nerves, as well 
the wings and legs, especially m those cases s ® P „niipn 
symptoms, often show definite alt^tions '^,^„*pr-soaked' 
even to several times their normal “PP“ vellowish or 
and are changed in color from milk-white y „^al 

gray color The cross striations characteristic of nomal 

nerves are lost, and nodules of varying size m y nerve 
any point along the affected nen e In ,=,nns mnrk- 

of the leg it IS not unusual to find one of the i 
edly enlarged and edematous, wi& “ are 

occurring m the division next to it J. of 

caused hy the infiltration and deposition o a g jabse- 
lymphoid blood cells which are produced «; 
quently deposited in various organs of tlie y a„aa. 

to tlie gross alterations which are readily se P . ^ 

tion, the imolvement of nen’es in some ja. 

nature as to necessitate microscopic examinati 

‘Tlr Type -When o™'Y/"'tTtecyonsT”y.™d’^ 
IS a definite lack of pigment in tlic ins change 

deposition of lymphocj tcs is responsible jj organs 

The cj e may bulge out from its soaet and one or b 

maj be so affected present in 

IWml Type -Tumorous masses of hssue amp 

this type of the disease and may « ^ . ^,^ncjs, 

organs or tissues sudi ns the oiarj, J„nrd pancreas, 

testes lungs, mesenterj , tumors are gmjwh- 

musclcs, sVin, lungs, and heart _ m size from 

pmk or j cllow ish in color and tliosc ^ tennis ball 

that of a \ cry small nodule to a mass as ge y j,, an 

Thoj ma> be so extensile ns ‘"a^isoffccteil 

organ and this is particularly Wewlic nhilc others 

Some of the masses arc fnirl> firm m c» j „ mass 

are soft and flnbhj Upon inasioii. Uic «ni^ 

IS frequently found to he necrotic . aliommal 

Jn «c.cre it is not uncommon to find tnc 
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nodulo to large tissue masscs whicli occupj tlie greater part of 
the bod\ ca> itics Tlie svmptoms induced b\ tlie presence of 
these tumor like mas cs arc not cliaractcnstic Diarrhea is 
frequentlj present- It is not uncommon to 6nd m an afTected 
fowl extensile Innpli^mntous insohement of organs without 
an\ dLscemiblesxTnptomshaMng beendt plase<lb\ tlie lining 
bird 

Bone Type — V cautious jcrk\ gait is usualli the first 
s\mptom of in\oUemcnt of Uit liones bv the a\ian leukosis 
complex Tlie long bones of tlie legs and \\ mgs are tlie ones 
afTerted and m advanced cases tlie changes are readilv 
apparent Tlie bone or bones art enlargwl misshapen and 
post} particularh tliosc of tlie legs Jungherr (1935, 
193S) woa apparentlv the first to associate this osteopetrotic 
condition w ith tlic a\ lan leukoats complex- 

Blood Typej — lias !>ccn stated the \anous blood 
tvpcs of the ivian leukosis complex can be determined with 
po«iti\enes3 onlv b} laboratory examination since none of 
them induces ‘>\'mptoms which can be considered diagnostic 
Fryihrofla*tosi4 is usualh manifested bv paleness or 
\ ellowish di-<oloration of tlie comb and w attics and m most 
instances a rapid losa of weight Despite the fact that the 
appetite usuallv remains go^ progressive weakness and 
emacution occur until the bird is no longer able to stand 
Diarrhea is as a rule present and the affected fowls are 
sleepv and the c\ es are kept closed Such cases mav linger 
in this condition for some tunc or if the progress of the 
disease is rapid death mav ensue wnthm a few davs after 
the initial s}mptoms are noted 

Granuloblastosu mav be manifested bj s}'mptoms similar 
to those noted abov e for ervthroblastosis and is usuallv seen 
m birds abov e six months of age \ ellowish discoloration of 
the comb and other unfeatbered parts of the head is a rather 
common manifestation 

Myelocyiomatosis designates an aleukemic tumor hke form 
of the disease and does not give nse to anv svmptoms which 
are at all diagnostic or charactenstic 

Postmortem Appearance — -The changes observ ed at autopsv 
in cases of av lan leukosis complex will as m the case of sjmap- 
toms depend upon what part or parts of the bodv are 
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turgid or a soft, flabby consistency. This is tiie condition 
frequently referred to by poulti^Tnen as big liver is . 
Small brouTiish or gray areas are found over the surface and 
in the substance of the organ. The capsule is east y * 
not infrequently death is found to have i 

internal hemorrhage from tlie ruptured in 

may also be tremendously enlarged, being flabbj an p 



Fig 45 —Marble bone— gja® ^'iBtandS^ 'Waters and 
m fowls IS caused by osteopclrotic bmphoma 
Hall, United Stales Dept AffncuUure I earbook, la*- l 

consistency. WTien cut, the substance of *„ 

and bulging and the color varies from Veing 

dark purple. Not infrequently the kidnej s . jjj 

s\\ollen and ha\ing grayish or narticularlv 

tissue. The mucous membrane of the mtcs 
the duodenal portion, may be studded ^jtli sn thickened, 
and if tlie .v alls of Uie boTX el are invoU ed, tliey arc thickened. 

grayish and easily toni. 
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organs so involved that it is practically impossible to separate 
the different structures. 

Bone Type.—The long bones of the legs and n ings are those 
usually altered in the osteopetrotic type of the disease. They 
are greatly thickened and cnlatged but the length is not 
increased The ^\all3 are much harder than normal and the 
marrov. space is greatly reduced in capacitv. The structure 
of the bony tissue is spongj' in appearance but not in con- 
sistencj 



Flo 44 -.-Lymphoid tumors in the li%er and intestines of a chicken a 
result of I isceral lymphomatoais (Brandly, aters and Hall, Untied Stalei 
Dept AffnadluTe Ytarbook, 1942) 


Blood Type.— The postmortem changes observed in the 
leukotic tjTie of the malady are found principally in blood, 
liver, spleen, bone marrow and kidneys. The blood is thin 
and vvaterj m appearance and microscopic examination of it 
repeals marked changes m the numbers of the various con- 
stituent cells, as well as the presence of cells which are 
definitely pathologic in character. 

In the blood type of the disease, the liver is often enlarged 
to an enormous size, is grajish-red in color, and has either a 
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Alterations in the bone marrow are evidenced by a change 
in color from the usual blood-red to brick-red. 

Diagnosis.— The occurrence of the symptoms and lesions 
described abov'e is suggestive of the presence of some form of 
the avian leukosis complex but laboratory examination is 
necessary' for positive diagnosis. 

Transmission. — Visceral lymphomatosis is transmitted botli 
by simple contact and through the hatcliing egg. The virus 
is shed in tlie feces and saliva of infected chickens, as shown 
by Avork at the Regional Poultry Research Laboratory. It 
was possible to induce a high incidence of visceral tumors by 
applying the inoculum to the nasal passages, conjuncth'a, 
mouth, trachea and cloaca, and by spraying the idnis into 
the air breathed by baby chicks. 

Kcural lymphomatosis is transmitted chiefly by contact, 
and young chickens arc especially susceptible. Incidence of 
this form of the disease can be greatly reduced by rearing 
cliicks in Isolation from infected stock or premises. 

Little is known concerning transmission of ocular l>Tn- 
phomatosis. 

Mortality. — Recovery from the avian leukosis complex 
rarely occurs although a few instances arc mentionc<l in^the 
literature in which nfTected birds apparently sundved. The 
losses arc correlated with the number of fowls involved. In 
some outbreaks only a few birds contract the disease wliile m 
othcre a large percentage of the flock is Involved. I/Osses 
frequently arc so great ns to render it inadvisable to continue 
with the flock at hand, and ns has been stated, the disease 
probably results in more financial loss to the poultry industry 
than all otlier diseases combined. 

Treatment.— At the present time no treatment is known to 
have any beneficial cfTccts in combating the condition. There 
L evidence that recovcrctl fowls have in their blc^I stream 
siibstanres capable of neutralizing tlic causatii'c 
Altbong)} ducks and turkevs arc not nalumlly susceptible, it 
has been sbovMi by I.<*c (lOH) that tbc injection of these 
^Tccics vitii Icukotic material results in tbe pr^Iuction of 
substances in the cell-frcc plasma of their ”hidj are 

<^ipnble of jn.ictii’ating the fowl leukosis agent. OLon (1 . ) 

states tlial tbc sc‘nim of recovered cbickcns and also Umt oi 



Flo 46 —A eerere ease of arua leuiosis complex eboiriDg taators at the 
o> aiy and kidney TLe eolarged nenre tninVa at tLe rigJil may be compared 
with the normal ones on the left. Bdote. the ti.M»ral aurface of a grcatl} 
enlarged liver The enormously enlarged gall bladder is not neecssanly 
associated with fowl paralysis, but the apleen m affected fowls is often taucfi 
larger than the one ehown here. 
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first tuo ueels 0/ hfe, has been stressed by Hutteia/ (194^) 
The incidence in clucks reared in an enrironment over lU 
feet from adult fowls was noticeably loner than m 
kept closer to the mature stock The evidence offered by 
these experiments, as w ell as that obtained by other w or ers 
offers a sound basis for following a program of keeping young 
chicks sea erely isolated from older birds 
1 The fact has been well-established that there are strains 
of birds avhich are resistant to the disease and that this 
characteristic can be transmitted to their offspring 
importance of this phase of control has been demonstrated 
and emphasized bj Taylor e( al (1943),\Snters (19 ) ( h 

Waters and Pnckett (1946) and Hutt, Cole, and Bnic^er 
(1945) The practical application of selection of breeding 
stock \^hich 13 resistant to avian leukosis complex s o 
an integral part of any control program 

NEWCASTtE DISEASE 

Newcastle disease was first recognized ns a <!>stinct and 
separate disease of chickens in 1920 after outbren 1 

in Tiigland and in the Dutch T 1st Indies It w 
in carious parts of the world and in 1940 a com 
closeK resembled that disease was obsen cd in flocks n can 
forma At that time it was designated as JJ.,, , j 
nenoiis disorder” bi Beach (1942) and Stoicr (IM-) b t 
the designation w is soon changed to ai lan pneii 
ahtis In 1944 it was shown that the aims "f 1> 

encephilitis ■v\ as identical to the xnnis ^ * e^^ Cl , 

In 1945 tlie disease was found on Eastern seal oard, in 
New lersea and New York Da 1947 tlje infection had been 
recognized in all sections of the United States 

cLe-The et.ologic agent of the disease “"V 

lutela established as a filterable ' ^ 

/area, It is rcad.la cultia nterl m dea eloping 
and does not appear to be acra rcsistan to , 

tioiis Tillea and \n‘Ieraon (1947) t«te<l anriot s 
for their power to destroa theairus rhea Ih 1 per nnt 
h\dro\idc 2 per cent, <wlium , frimrfnmrno- 

hquor cre^ohs ^nponnlus 1 per cent, and qi t 
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ducU 11111011 haie lioen injected mUi infectious matenal, arc 
capable of neutralizing the etiologic agent tn niro 

Burmrater (1947) nas able to demonstrate a dtSnitel' 
ci-totoxic actiuti against Kmiilioid tumor cells of anu- 
scrum obtained from birds iihicli had been injeeteil nltn 
Ijmpboid tumor nntigen and Ilurmcster, I nckett ana 
lieldmg (1940) demon trated that plasma from birds li>per- 
immunized agam't a Kanphoid tumor, when injected into 
chicks that had rectised implants «f the same tumor strain 
^ould re<luce the mortaht\ resulting from tumor in\oI\e- 


ment , , 

Despite these findings there does not appear to be muen 
hope for the control of a\ian Icukosis in the field of eerum 
therap\ Prohibiti\ e co«t3 of profluting protectix e «erum 
the means at hand as s\c1l as the unkmouTi degree and lengt 
of protection conferred h\ its injection offer little promise 
for control in that field . 

PreTenUoa and ControL — V feiv attempts ha\ e been made 
toT-ard controlling the a\ tan leukosis c-omplet bj sacanation 
but to date the meager results base not been promising 
Burme«ttr and \\aters (19:>0) «tate flat!' that 
the sanous forms of Uinphomatosis can l>e pretentro bs 
a accancs a\ ailable in 19V5 or b\ the a«e of other prophs lactic 
inea.ures No chemotherapeutic? antibiotics or other thera 
peutic treatments are known to be effective m the cure of 
chickens with this dL-eaM? 

Sanitation, strict isolation of joung birds and breedmg 
for resistance appear to be the most promising measures for 
pre\enting and controlling the avoan leukosis complex, 
although other factors must be considered in anj attempt 
to control the di^^ease 

1 Sanitation — ^As is the ca'c in dealing with an\ 

the importance of sanitation cannot be too strong!' stressed 
Con'incing e'ldenc'e that the causati'e agent of a'oan 
leuko«i3 complex is often eliminated in fecal material empha 
sizes the importance of preventing contamination of feed 
water litter, and surroundings b' this means 

2 Isolation of young lords — ^In attempts to control the 
disease the tm-portance of reannj young birds vnder stnd 
isolation apart from mature foicls, particularly during the 
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first two weeks of life, has been stressed by Hutt et al. els'll) ■ 
Tlie incidence in chicks reared in an environment over luu 
feet from adult fowls was noticeably lower than m cnic^ 
kept closer to the mature stock. The evidence offered by 
these experiments, as well as that obtained by other ^ or ers 
offers a sound basis for following a program of keeping young 
chicks severely isolated from older birds. . 

3. The fact has been well-established that there are stoams 
of birds which are resistant to the disease and that this 
characteristic can be transmitted to their offspring, 
importance of this phase of control hi^ been 

andemphasizedbyTayIore(a/.(l943), Voters (19 )( )» 

Waters and Prickett (1946) and Hutt, Cole_, ^uclmer 
(1945). The practical application of selection of breeding 
stock which is resistant to avian leukosis complex s ou 
an integral part of any control program. 

NEWCASTLE DISEASE 

Newcastle disease was first recognized as a 
separate disease of chickens in 1920 after outbrea . > 

in England and in the Dutch East Indies. It 
in v.arious parts of the world and in 1910 ^ coni i ■ 
eloselv resembled tliat disease was obsers’ed in flocks ;n k 
fornia. At that time it was designated as 
nervous disorder” by Beach (1942) and Stoker ( ' , 

the designation was soon changed to f P"®'7“3‘ 
alitis. In 19M it was shown that the virus “f P"®®”^ 
encephalitis was identical to tlic virus ^ ^ jn 

In 1945 the disease was found on tlie Eastern • < 

New .Jersey and New York. By 1947 tlje infection had been 
recognized in all sections of the United btates. 

Cause.-Thc etiolopic agent of the d|sci.sc 

nitelv cstablislicl as n filterable '-ims des.gna <al ns Vorfar 

forms. It is readily cultivated in developing 

and docs not niipcnr to bo verj' resistant to ^ ^.pmTcnls 

tions. Tilley and Anderson (1917) 

for their power to destroy the virus. Thc> fo • 

hydroxide 2 per cent, sodium orthophcnylphcnate 1 

liquor cTfSolis snponatus 1 per cent, and qi 
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ducks ulucli )nse l«n mjcctod viith intcct.ous mutcnal, are 

canaVilc of ncutraliriag the ctiologic agent la niro 

Cmcster (1917) nas aide to dcnonstr.te a defindc 
cj-totox,e actn.tc agamst Ktapand tumor cells of ant 
scrum ohtamcl from lards nluch had hecn mjeetwl n.t 
Ivmpho.d tumor antigen and niirmcster, 1 rickctt, imu 
lleldmg (19 Ih) dcmnnstratcil that plasma from birds lispcr 
immunized against a Ipnphoid tumor, nhen injected into 
clucks that had rccei\td miplints of the tumor str.iin, 
x\ouUl reduce the mnrtahtv resulting from tumor intolae- 


Dcspitc the^e findings, there does not appear to be much 
hope for the control of a\nn leukosis m the field of serum 
therapj ?rohibiti\ c costs of producing protectn e scrum l>> 
the means at hand, as well as the unknoun degree and length 
of protection conferred bj its injection offer little promise 
for control in that field , 

Prevention and Control — \ few attempts ha\e been made 
tow art! controlling the a\ lan leukosis complex bj \ accination 
but to date the meager results base not been 

Bunne^tcr and fNaters (19")C) state flatU tint None oi 
the sarioas forms of Umphomilosis can be presented by 
s accines a\ nilable in 19V) or b\ tlie use of other propli> lactic 
measures N o chcmotherapeutics, antibiotics, or other them* 
peutic treatments are known to be cfTcctue in the cure o 
thickens w ith this dtsca-se ’ j u .1 

Sanitation, strict isolation of young birds and breeding 
for resistance appear to be the most promising measures for 
pre\ enting and controlling the a\ lan leukosis complex, 
although other factors must be considered in any attemp 
to control the disease 

1 Sanitaiion — ^As is the case in dealing with any disea^, 
the importance of sanitation cannot be too strongly stressed 
Commemg e\idence that the causa ti\e agent of a'lan 
leukosis complex is often eliminated m fecal material 

sizes the importance of preventing contamination of feed, 
water, litter, and surroundings by this means 

2 Tsolation of young birds — ^In attempts to control int 
disease, the importance of rearing young birds under str^ 
isolation apart from mature fowls, particularly during 
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first two iveeks of life, has been stressed by HuttriaZ. (1944). 
The incidence in chicks reared in an environment over iw 
feet from adult fowls was noticeably lower than in chicK 
kept closer to the mature stock. The ^ 

these experiments, as well as that obtained by ot er m or 
offers a sound basis for following a program of keeping young 
chicks severely isolated from older birds. . • „ 

3. The fact has been well-established that there are strains 
of birds which are resistant to the disease and that tms 
characteristic can he transmitted to their . j 

importance of this phase of control has been 

andemphasizedbyTaylordaf. (1943),^^ate^s ( ® ’ 

Waters and Prickett (1946) and Hutt, Cole, *^nd BrucW 
(1945). The practical application of selection of breedi g 
stock which is resistant to avian leukosis complex s 
an integral part of any control program- 

NEWCASTLE DISEASE 

Newcastle disease was first recognized as a <(i 5 t>n<:t and 
separate disease of chickens in 1926 after outbrea . , 

in England and in the Dutch East Indies. It v j j 

in various parts of the world and m 1910 a com i 
closelv resembled that disease was observed in 
foriiia. At that time it was designated ns • 

nervous disorder” by Beach (1912) 
the designation was soon changeil to avian pnei 
alitis. In 1914 it was shown that the vinis ° , P ,. 
encephalitis was identical to the virus ^ in 

In igifi tlie disease was found on the Eastern . i 
New lersey and New York. By 1917 tlje infection had been 
rccognizctl in all sections of the United states. 

C^e.-The etiologic agent of tlie d|seasc 
nitely established as a filterable vims J , 

fmes. It is readily cultivate.! in developing 
and docs not appear to be vers- rcsistan to , 

tions. Tilley and Anderson (1917) 1," 'Sm 

for their power to destroy the vims. Phe,. h’"" . rpnt, 

li.vdrovide 2 per cent, sodium ortliophen.vlphen P 
lirpior eresolis saponatus 1 per cent, and quote . . 
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Bmm compounds Iso, 1 and 2 m 0 1 per cent 
effecti%e under laborator\ conditions for killing t 
The SITUS 15 found in the brain spleen lungs tracheal esu 
date and air sac cm enngs of affected birds 

Oecurrence -The disease occurs in mans countries ol tne 
STorld and is sers presalent in the L rated States hating 

been reported from practicalU e\er\ State 

Susceptibility -Chickens and turkevs are naturall\ ai 
fected as n ell as other species of birds pheasants 
geese pigeons quail partridges sparron s and other w 
fl\ mg birds Birds of all ages are susceptible to the infection 
The infection of human beings has been recognizrf onl' as a 
relate eh mild pink-e\ e-like infection contracted b\ handlers 
of sick or slaughtered birds or b\ diagnosticians or labora rj 
pcrmnnel working with the \irus 

Symptoms The first SMnptoms usualh obser\ ^ 
birds arc sneezing gasping and often droopiness and it is m 
this stage of the disease that the manifestations . 

resemble those of infectious bronchitis ^ ithm a short t 
after the respiraton sMnptomshaec appeared nervous mani 
festations b^me apparent and are of three general so 
nz (1) muscular incoordination particularh of the n 
and legs (2) tremors or shaking of the entire 
total or partial paralvsis of one or both legs Affertea low 
ma\ display sv^mptoms falling into an\ one or all of 
categories Some birds whiA are able to walk, eat an 
dnnk go through man\ peculiar motions such as 
backward or in circles with a constant twistmg of ^e ea 
and neck- The head mav be drawn back o\erthebodv o 


the <ide or e\ en under the bodv , 

In older birds the first SA-mptoms are usualU coughing ana 
a throat rattle follow ed b\ impairment of appetite and a 
rapid decline m egg production Soft-shelled eggs and eggs 
in \anou 3 stages of development mav be and in some 
instances a partial moult has been observed 
Iscwlon (1944) noted that Mime of the eggs laid bv infcrtea 
hens failed to form normal air celU the air being 
free-floating bubbles Other workers Berg et al {WO 
Parnell (19o0) found that ej^ from hens that espenen^ an 
outbreak of Newcastle disease had a decrease in albumin 
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quality, and a production of abnormal shells tended to be 
permanent. The eggs did not keep as well in storage. 

Recent studies indicate the virus may vary in virulence 
and may be present in a flock in such a mild form as to pr^ 
duce no apparent sj mptoms. The only way the infection is 
detected is by obtaining positive evidence in laboratorj’ tests. 



I ft. 47 . — Mlwlmpt'n cirK»ft fthcll rcc’ nn* often tirwlnwl fjj* floras m- 
«»!)) NVwrT'itU* inft^tiou^ hronchilM o/ .\ftnnr~ 

Asp^niUurat Frpntnntt Slalitm ) 


Postmortem Appearance,— Clouding and thickening of the 
air .sacs, rne«<'ittcry, ari<l other internal inetiihmncs arc com- 
mon findings at auloi>sy. TIkm' ti'>MU‘^ may Im' yellowish in 
color, slimy, and tovcnnl with an a<I!icn*nl, frotliy exudate. 
Ycllouidi or clear mucu's may Ik‘ present in the mouili, 
trachea or bixau hi, and the lungs are often congestwl. Strings 
of muctis ziMv hang from the mouth and in v)rne ca^t-s then* 
is a St M re lmrhciti<5. In \t’rj*ae*iti'ca':e^, snmii hemorrli.'igcs 
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ina\ be present on the htart intestines anti other orpins 
althouch this fimhnp is not eiinmon In mature fo\%h epp 
\ oik mi% be pre ( nt in tlu «l ilomiml ci\ it\ either m cheesv 
chunks nr in the fhiul st iti 

Diagnosis —The oeeurrtiice of inspimton distress in 
toivK accompanied tr tollincl In the nenolis smiptoros 
abocc descriheit i itli a inarkcil drop 111 cpK production in 
la\ ms hens pi iiit, stronsK to tlie presence of the disease 
Tlic respiritfr\ \mptoIn^ niiplit nt the onset be rcninx 
mistaken for th i of mftttious bronchitis nnd possibh for 
larMipotricluitis mIuIc the nciaous manifestation could lie 
\er\ similar to those seen in a\nn cnctphalomsehtis or in 


nutritional cnctphalomalacia 

PositiN c identification of the disease must depend on labor 
aton proeetiurcs since clinic d s\mptom5 arc inconstant anri 
cannot be consulcrcil pathopnomonic Pour procetlures are 
at present eniplosc<l m the lihoraton for tlie detection and 
identification of Newcastle disease ns follows (1) isolation 
of Mms (2) hemapplutination test (11 \) ( 3 ) hemagplutina 
tion inlnbition test (III) and (4) scrum neutralization test 
(SN) (SeeChaptcro p 8o Dnpnostic Methods ) . 

\ test has been dc\Lse<l b\ Schinittlc and Millcn (liHo) 
for the detection of hcmapplutination inhihitinp antihwies 
in unincubatc-d epps Tlies used epp ' oik which had been 
treated with eth^lene dichlonde and ether as a substitute 
for the strum m the hcmapplutination inhibition test and 
found that the prcMous presence of Newcastle disease in a 
flock could accurateU be detcrroincil b\ the method Arnong 
the adsantages described b^ the authors are no handling 
of birds no blood required docs not require embnonated 


eggs and is less expensive and laborious 

Dissemmation — It has been definitelv established bj 
De Laj De Ome and Bankowski (1948) that the disease is 
air borne The\ took samples of air from chicken houses in 
which evidence of Newcastle infection had been manifested 
se\ en to ten dav s earlier Fhev drew air samples throug 
embrj o fluids and treated the latter w ith antibiotics to kii 
the bactena present Subsequent injection of the materia 
into chick embrv os demonstrated the presence of the v inis 
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AiTectcd fowls wliich are sneezing and coughing can thus 
readily communicate the disease to susceptible birds. 

Evidence that tlie infection can be trasnmitted through 
the egg has also been obtained. Isolation of tlie virus from 
yolk-sacs of young chicks, dead embrj'os, and from infertile 
eggs laid by infected hens appears to offer plentj' of sup- 
porting evidence for the theorj’ tliat egg transmission does 
occur. On the other hand eggs laid by immune fowls have 
been found to possess specific antiviral activity, by Brandly, 
Closes, and Jungherr (194G). They obser\'ed that chicks 
from such eggs were relatively immune for t^vo weeks after 
hatching, after whicli there was a rapid decline in resistance 
with only a small proportion of the clucks being refractory 
to infection after five to six weeks. 

There arc a number of additional ways the vims of New- 
castle disease may be spread from an infected flock such as 
by contaminated poultry* crates, equipment, feed sacks and 
free flying birds. Cats and dogs can act indirectly as car- 
riers of the virus from one place to another. The flock owner 
himself may introduce it by carrying the virus home on his 
shoes and clothing. Cliicks may be c-xposed during shipment 
by rail, truck, or air. 

Treatment.— At present no medicinal treatment has been 
advanced as having any value. Proper housing and general 
good care arc indicatc<l in the effort to shorten the duration 
and severity of the infection. 

Vaccination.— Numerous vaccines have been developed for 
tljc vaccination of po\iltry. A vaccination program is a 
valuable supplement to long range sanitation and manage- 
ment measures but must not Ik? considettd a replacement. 
Tlicrc arc two general types of Newcastle discjisc vaccines, 
the killed virus and the live vims (\’a^ Ilockcl, 1955), 
(I'abri^mt, 1955), (Johnson, J9.55). 

The kilknl virus vaccines are prepan^tl I)y growing suitable 
strains of virus in cinbrs'onaling eggs, han’tsting the tissm-s 
and killing the vims witli chemiraU or ultraviolet light. TJic 
killed vaccines have the advantage in that they will not 
sjirrad the <1i'cn«e hut have the limitntinn that the itntnunitj’ 
will not l.s‘‘l and may wane in two to six months after vacci- 
nation. llcvjuxination after two to tlmv months is highly 
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desirable to obtain long imniunit\ Each bird must be 

handled and injected , 

The li\ mg \ irus \ accines are prepared bv grow ing mo<litiea 
btrains of the Newcastle disease virus in cmbrvonating eggs 
rherc are several strains used in preparing the present com- 
mercial vaccines The modified vinw emploved m the 
stick ’ method v accinc mav produce mild to sev ere reaction 
in some birds It has been generalK replaced bv the more 
modified strains that are applied to mdiv idual birds bv intra- 
na«al intraocular or intramuscular routes or bv mass tech- 
niques of applv mg the v actine bv sprav , dust or in the drink- 
ing vv atcr , . 

Prevention 1 v erv precaution must be taken to av oia tne 
introrluction of New castle disease into a hatcherv or onto the 
poultrv farm or broiler plant 

FOWL PLAGTO 

Fowl plague (fowl pest) is a highly acute infectious 
of fowls characterized b> an extremely rapid course and high 
mortality In some instances it resembles fowl cholera m ite 
manifestations but it can be readily dilTerentiated from the 
latter by appropnate laboratory examination 

Cause -The disease is caused by a filterable virus which 
13 highly infectious even in minute quantities, and 
appears to be intimately associated wath the red blood cells 
m diseased birds The virus is contained in the blood, nasal 

exudate liver droppings and nervous system and thus may 

escape from the body bv several channels ilicroscoj^ 
amounts of the v^^us— even as little as r o 0*0 00 cc of unBltered 
blood — have been found capable of inducing the infection 
when injected into a susceptible fowl The resistance of the 
varus IS not marked and disinfectants m the strengths 
nanlv use<l apparently destroy it quite readilj, especiallj if 
thej are used whileverv hot Eowlpest varus isnotso re^st 
ant to drjang as are some of the other viruses, although it 
does survave desiccation for some time Purchase 
found that the infective agent survived for two hundred and 
eight j seven days m flesh and for three hundred and three 
days in bone marrow when kept at a chilling temperature 
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He also found that the virus survived for as long as eighteen 
days on feathers plucked from a recently dead bird and sug- 
gests that spread might be effected m this manner Burnet 
and rerr3 (1934) were able to propagate the virus of fo^l 
plague by inoculation of the chono-allantoic membranes of 
developing chicks As is the case with certam other viruses, 
this technique offers definite advantages for studjmg the 
filterable agents 

Occurrence —Fowl plague is prevalent in Europe, particu- 
larly in Germanj , France, Belgium and Austna A rather 
severe outbreak of tlie disease occurred in the United States 
m 1925 and was confined principally to some of the eastern 
states, although it also appeared m some areas in the mid- 
west Another outbreak was reported in New Jersey m 1929 
In both instances the disease eradicated b> prompt and 
vigorous control measures on the part of sanitar> officials 
and Ins not been knorni to recur 
Susceptibility —Chickens, turkejs and geese are highly 
susceptible to fonl plague, but guinea fowls, pheasants, 
blackbirds, ducks, sparrows owls, hawks and other birds also 
contract it Wild waterfowl and pigeons are somewhat more 
resistant, although the disease has been produced in them 
b> artificial inoculation and c\cn pen contact in some cases 
^lammals arc not susceptible to the infection and man also 
possesses a natural immunity to it 

Symptoms —In some cases the course of the disease is so 
rapid that affected fowls die without exhibiting an> symp- 
toms Asa rule, however, the course of the infection is from 
two to seven days, during which tunc definite symptoms 
appear TJie disease is first evidenced by depression and 
droopmcbS The affected bird stands m one place with head 
drawn in and eves closed, and is not easily roused A stag- 
ger. , irregular gait is obsen ed wlicn the bird is made to mov e 
Dilljcult respiration is often seen and there is a wlicc7uig or 
nittlmg ‘^ound during hrcatliing ciuscfj hv the nccumulatton 
of mucus in tlic nostrils and pharvnx The head is slnkcii 
at intervals in an effort to dislodge tlic stickv exudate winch 
Ins gnthcrtal in the nostrils In tlit enrlv stages there mnv 
bt an acnmuilation of frotbv exiulatc in tlic mouth and 
tlirfiat wJiich <lnps out of tlic^c pirls iri coricidemhlc qtmn- 
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titles Ihc nasal discharge is al'^ profuse at tunes and, be- 
cause of Its extreme infection ness, is an important factor 

m dis‘=cimmting the disease „t i„ 

As the disease propre^^cs, the sick fowl is no longer able 
stand and assumes a reciimWnt position, aitli prostration 
and death soon ensump The comb and wattles art bluish- 
red in color and swollen IV swellmg often extends to the 
esc region, and ma\ in •^me ta«c> inxoUe the entire licai 
Inflammation of the eve membranes is sometimes obstned 
and IS accompanie<l b\ excessive tear production, wiule in 
other cases thc-'C sv niptoins are al>scnt Inv olv cment of the 
nerves is indicated b\ a shaking movement of the head, or 
m some instances b\ parabsis of the legs Diarrhea is onl> 
occasionallv observed In some instances there is a dark 
discoloration of the skin and whitiah scales mav be found on 
it as well as on the comb and wattles Recover} rarel} 
occurs Death roa} take place within a few hours, or the 
affectetl bird mav linger as long as six or sev cn dav s 
Postmortem Appearance —In those pcracute cases in winch 
death has occurr^ suddenU with no svmptoms manifested, 
the autops} findings arc frcquentlv negative In less acute 
cases a pronounced accumulation of stickv mucoid exudate 
13 noted in and around the nostnls, also in tlie mouth 

The presence of bnght red petechial hemorrhages in sev era! 
parts of the bod} is somewhat characteristic of fowl plague 
The} ma} be found m the subcutaneous tissue, in the larvmx 
and trachea, on the under surface of the keel bone, under the 
horn} lining of the gizzard and m the fat surrounding this 
organ, in the provcntriculus, in the heart muscle and on the 
pericardial sac, on the outer surface of the intestines and in 
the abdominal fat The hemorrhages in the proventnculus 
and on the under side of the keel bone are constant and 


constitute an important diagnostic finding 

Catarrhal mfiammation of the intestines is observed in 
some mstances, but when present is usual!} confined to the 
upper part of the tract The liver, pancreas and spleen show 
no constant changes, but the kidnevs are usuallj swollen 
and congested Occasional!} in hens w^th functional ovanes, 
the blood-' essels of the larger o\ a are markedly injected and 
full, while m male birds swellmg and petechiation of the 
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testes are sometimes seen. Congestion and pneumonia are 
not infrequently obser\’ed and there are hemorrhages on the 
pleural membranes. The presence of a gelatinous exudate, 
dotted with hemorrhages, under tlie skin is often noted and 
is regarded by some as being practically pathognomonic. 

Diagnosis.— The extreme acuteness, high death-rate, and 
the finding of a generalized hemorrhagic condition at autopsy 
suggest the presence of fowl plague. Peracute cases of fowl 
cholera, as well as laryngotraclieitis might be confused with 
fowl pest, but the lack of extensive hemorrhagic involvement 
in the former and the usual confinement of the lesions in the 
latter to tlie respiratory tract, aid in differential diagnosis. 

Transmission.— Contamination of the feed, water, utensils 
and shipping crates by the highly infectious nasal and mouth 
exudates, as well as by the droppings of diseased fowls, serves 
as the principal means of communicating the infection. The 
virus might easily be carried on tlie clothing of persons and 
on feed bags or other articles brought from premises on which 
the disease has occurred. Wild flying birds might readily 
transmit the virus, and the fact that many sucli birds are 
susceptible to the infection renders their potential r6le in this 
connection more probable tlian if tliey were merely carriers. 
Shipment of fowls in the incubative stage of the disease might 
easily serve as a means of disseminating the vims and thus 
enable new foci of infection to be established. 

Spread of the disease is facilitated by close contact of the 
birds and in the outbreak of 1925 the incidence was greatest 
in those places in which large numbers of fowls were kept in 
close confinement, particularly in tlic large market centers. 

Ectoparasites, so far as is kno^^^l, play no part in dissem- 
inating the ^^rus. Ticks taken from a bird sick wth fowl 
plague failed to produce the disease when crushed and in- 
jected into susceptible fowls. Beaudette, Hudson, and Saxe 
(1934) reported negative results from their attempts to trans- 
mit fowl plague by means of mosquitoes. 

Mortality.— The death-rate from fowl plague is e.xceedingly 
high, ranging from 50 to 100 per cent. 

Treatment.— ivrc<llcinrtl treatment is of no avail and if fowl 
plague appears, control and eradication should be tlic only 
measures considered. 
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Control — K fowl pest is suspected the proper regulator} 
officers should be notified at once so that 
ina\ be instituted immcdiateh lu an eHort to hunt the spread 
of the infection Because of the extreme infectiousness ol 
the disease Mgorous metliods arc required in InndlmK i 
All sick and exposed birds should be killed and destroy eu bj 
burning All equipment tilth winch the diseased birds hiue 
been m contact should be thoroughU cle'ine<l and disinf<^ed 
Compliance wnth regulations presenbeti b\ Federal and btate 
officials should be the first dutj of the poultrtTnan in the 
etent of fowl phgue making its appearance m this countrv 


INTECTIOCS BRONCHITIS 

\ rcspiratort dbcase of chicks dcsignatetl as infectious 
bronchitis w ds first reported b\ Sclnlk and Hawn (1931) 'inu 
later bt Beach and Schalm (1933 1930) Benudette and 
Hud on (1937) and Delaplanc and Stuart (1939) It is a 
higlih infectious condition and appears to be ratlier widen 
db'eminatwl 

Cause — ^rhe cause of the disease is a filterable ' 
Tarpaa pulh It is interesting to note that although Beau 
dette an«l Hudson w ere able to propagate the \ irus bs inocii 
lation of the chono-allantoic membranes of de% eloping em 
br\os its growth m that medium was not characterized bs 
the appearance of gross lesions such as are seen when the 
\iru5esof fowl pox and infectious larangotracheitis are 
bj that method This difference has also been noted b' 
Delaplane and Stuart (1939) The a irus is present in the 
bronchial tracheal and nasal exudates of affected chicks and 
has ako been found m the In cr spleen kidncjs and blood 
Occurrence — Infectious bronidntis has been reported from 
w idel\ separated areas in the United States and it appears 
that the condition is rather common 

Susceptibility — CJhickens are the onlj species of bir^ 
which ha\ e thus far been found to be susceptible Attempts 
to infect pigeons w ere not successful Earh descnptions of 
infectious bronchitis indicated that the disease was 
confined to \ oung chicks but subsequentU it has been 
that older fowls are suscQitible Beach and Schalm (1933) 
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reported that birds from ten to one Imndred and twenty days 
of age were equally susceptible to artificial inoculation 
Delaplane and Stuart (1939) state that the disease is found 
most frequently in semi-matiu’e and adult chickens, less 
commonly in brooder chicks 



f 

Tiq 4S — Alalformc^d OMtlucl from n hpo winch had lK«n ciposcd to In- 
fectious bronchitis vims at one of a^e {Courtf»u of Mxntiaola Aan^ 
cuKiiral Frpenmeni Slntifm ) 

Symptoms — The simptoms di*>pla\o<l by affcctctl chicKea'? 
resemble tho^c of infectious lar>*^potmdu‘itis rather clo‘'cly. 
There is evidence of tracheitis, broncliitis nith snce7inp and 
coujihing, and “cracKI>** breathing is often huml. A «^rou,s 
or catarriml niiMl cxiidnto is usunlb in exidcnce, but there 
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VIRUS DISEASES 


seldom am s^^ellmg ot the face ^^aten exes are aot 


""Grmrtrmax be retarded tcmporanh m joung a^cl^s 
but in laxmg hens egg production is scxereh reduce tne 
course of the di'^ease ma\ be rapid \Mth most of the birds 
contracting the infection and recocenng nithin a %\eek or 
ten da^s or it maj persist for as long as three weeks \ an 
Roekel ei al (19ol) reported the loss of extenor egg quaiit> 
as well as interior qualit> in la\ing flocks affected with intec 
tious bronchitis LaMng of poor qualit> eggs ma\ persist 


Diagnosis —The differentiation of infectious bronchitis 
from other respiraton diseases such as Newcastle disease 
infectious Ian ngotncheitis and others is difficult because 
in the earh stages the svmptoros of these diseases are \eT\ 
similar Ihe isolation of the virus m embnonating chicken 
eggs 13 an important laboratorj procedure The cliaractcn 
zation of the virus bv cross scrum neutralization tests and 


cros5-imraumt> test is required 
Transmission — Tlic disease is casilv transmitted from in 
fectwl to susceptible chickens and maj spread rapidlv m an 
area The intro<luction of affected chicks or earner birds 
into the flock scrv cs as a readv means for bringing the disease 
into the group In uncomplicated infectious ^ 
sv raptoms mav persist for one to two weeks Ilofstad ) 
showed tint chickens which Ind recovered from field out- 
breaks of the disease when from one to five weeks of age were 
al le to transmit the infection bv being placed in contact witli 
susceptible chickens for as long as thirtv five davs after hav 
mg recovered kndcr field conditions however it appears 
that earner birds exist for a much longer pcriofl 
Mortality —In older birtls the losses from infectious bron 
cliitis are not significant but in vounger cliicktns thev ma' 


lie as high as 70 to SO per cent 

Treatment and Control —There i> no siiecific treatment for 
infectious Ironchitis In voimg chicks it is helpful to m 
crease tlic temperature of the room as wdl as under tlie 
l}roo<lcr Anvthmg the poiiltrv man rin do to kc-ep up fwl 
consumption in the flotk will dccrc'ise w eight loss and aid m 
bnnging a lajmg flock back into profluction Itic u e of 
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antibiotics in feed or w ater has little effect on the disease but 
ma\ control losses from secondary infections that often fol- 
low an outbreak of infectious bronchitis 
Vaccination programs ha\e been extensiveh used particu- 
hrlj m the immunization of replacement laMng floch^ T^o 
types of programs lia\e been used Van Roekel et al (1950) 
reported on tlie program of deliberateh inocuhting 5 to 10 
per cent of the flock ^\ith the Mrus between six and fourteen 
^^eeks of age and ailoi\ing the disease to spread to the rest 
of the flock This program Ins limitations in that it should 
be used onh in areas nhere bronchitis has been a problem 
A \accinated flock ma\ ser\e as a focus of infection to set 
off an e\tcnsi\e outbreak m an area 
The second program is tlie me of modified h\e virus vac- 
cines These V accincs raaj be applied to mdiv idiial birds bv 
the intranasal or intraocular route or b\ miss vaccination 
procedures using a sprav, dust or adding to tlic drinking 
water It usuallv requires about three weeks for most birds 
to obtain a Jugh degree of iminunitv following vaccination 


ORNITHOSIS AND PSITTACOSIS 

There are a number of diseases of birds that are trans- 
mitted to man, but psittacosis is probabh tlie one that has 
received most attention m recent vears Psittacosis is jin- 
inanlv a disease of psitt lune birds, siicli ns parrots, para- 
keets, ind love birds, but over 70 or more species of birds 
imve been found infecteil Ornitliosis Ins been accepted ns 
a broad term to cov cr the infections of all birds and jisitta- 
cosis has been used to designate the disease in man In 
reixnt vears the disease 1ms been idcntifiwl in tiirkcv s, ducks, 
and chickens, and in some instances serious outbreaks of the 
diseasi in man have heen related to Imndiiiig aiul processing 
of poultrv (Irons et al , 10 >1), ( Viidnws, 1057) 

Cause — '1 he cau«c of the di^eave I'l a filtirablc agent be- 
longing to the rickettsial group and ulcntificKl as Mmognim- 
tirlia jvtiffan It is readilv ciiUivatwl in ( mbrvorntcHl chuVon 
eggs and cxpcnimntal nnnnals such as imci ami pnnt v pigs 
Tlu ven small organisms 1*111 bf staincal and oli-trvid hv 
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IS seldom anj ST^elllng of the face ■\\aten e^es are not 

uncommon , , 

Grov-th ma^ be retarded temporanh in ^oung chic^ns 
but in hMHg hens egg production is se\ereU reduc^ the 
course of the disease ma\ be rapid a\ith most of the birds 
contracting the infection and recoaenng vsithm a neek or 
ten da>s or it maj persist for as long as three weeks \ an 
Roekel et al (19ol) reported the loss of exterior egg qualitj 
as ■well as interior qualitj m la\ ing flocks affected w ith infec- 
tious bronchitis Laamg of poor qualit\ eggs maj persist 

Diagnosis —The differentiation of infectious bronchitis 
from other respirator, diseases such as Newcastle disease 
infectious lar, ngotracheitis, and others is difficult, because 
m the earb stages the simptoms of these diseases are ^e^> 
similar The isolation of the mfus m embr\onatmg chicken 
eggs is an important laboratorv procedure The characteri- 
zation of the \irus b\ cross serum neutralization tests and 
cross-immunitj test is reqmred 
Transmission —The disease is easiK transmitted from in- 
fected to susceptible chickens and mas spread rapidlv m an 
area The introduction of affected chicks or earner birds 
into the flock sen es as a reads means for bringing the disease 
into the group In uncomplicated infectious bronchitis the 
s\ mptoms mas persist for one to two ss eeks Hofstad (1947) 
showed that chickens sshich bad rccosered from field out- 
breaks of the disease when from one to fis e w eeks of age were 
able to transmit the infection bs being placed in contact with 
susceptible chickens for as long as thirts fise dass after bas- 
ing reeos ered L nder field conditions, howes er it appears 
that earner birds exist for a much longer period 

Mortality —In older birds the losses from infectious bron- 
cliitis are not significant but in jounger chickens thej mas 
be as high as 70 to SO per cent 

Treatment and Control -There is no specific treatment for 
infectious broncliitis In aoung chicks it is helpful to in- 
crease tlie temperature of the room as sscll as under the 
brooder Ansthing the poultrsman can do to keep up fwd 
consumption m the flock will decrease weight loss and aid in 
bringing a lasing flock baA into production Tlie use of 
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lesions, pericarditis and peritonitis liave been observed in 

affected pigeons. , , w « 

In turkeys the air sacs are cloudy and show accumulation 
of exudate. There may be fibrinous exudate over the surface 
of the liver, thickened pericardium and accumulation ol 
exudate in the heart sac and on the myocardium. Uirds m 
production may have accumulation of egg J'olk material in 

the peritoneal cavity. . , -t j.-c ^ 

Diagnosis.— Laboratory procedures including identification 
ol the causative organism, the inoculation of test animals, and 
the use of the complement-fixation test are employed in 
establishing a definite diagnosis. The extreme infectiousness 
of the condition for botli birds .and humans emphasizes the 
necessity for e.xpert aid it the condition is snspecte . 

Transinission.-Spread of the infection occurs primarily b> 
means of body e.xcreta. Contamination of feed 
takes place readily and in this manner transmission is eftettw 
from diseased to healthy birds. Man contracts the disease 
by inhaiing infectious particles of dust or droplets originating 
with a siek bird. . . , , . 

Davis d al. (1957) reporting on egg transmission " 

turkeys, were unable to isolate the yims from freshb laid 
eggs or from dead embrj'os, or poults obtained from eggs 
laid by breeder hens experiincntaliy infected with a strain of 

the ornithosis organism. . . . .. . • 

MortaUty.-The death r.ate from psittacosis in psittncine 
birds varies grcatlv under dilTcrcnt conihtioiB. In turkeys 
the dcatli rate may be as high as 100 per cent m experimental 
infections with virulent strains. Strains of low vmilence may 
cause little or no mort.arit.v- r j 

Treatment and Control.-D.avis and Delnplanc (19oo) found 
that ehlortctrac.vcline in high leveU in tl.c fceil prevented 
niortalitv in threo-week old poults infecteil with ornitliosis 
vims. i.oo 5 li (19.5.5) has found Hint chlortetriieycline, ox.y- 
tetrarvcliiic, chloramphenicol and erythromycin were highly 
elTcctivengainst a vims of the ornithosis group. Meyer (19 jo) 
reported on the succi'ssfiil use of tetracycline m the feed to 
control psittacosis in parakeets. 

liecniiso of tlie piihlic IiciiUli n.spccts of the proiilcm, «n 
enrlv diagnosis of ornithosis is important and tlic outbreak 
slmiild he rcportol to state control ofiicials for tlicir action. 
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specnl techniques and can pass through onl\ the coarser 
grades of filters t* * i 

Occurrence —In addition to its presence in the Lnite<l 
States, psittacosis lias been reported from Itih , Su itzerland, 
France, Argentina Austria Denmark, Fppt and other 
countries and ma\ therefore be said to be practicall' uorld- 
ide in distribution 

Susceptibibty —As has been stati^l, psittacosis is primanh 
a disease of parakt^ets parrots lo\e birds and other members 
of the psittacint group but the infection has also been identi- 
fied in tanarie>i finches pigeons ducks, chickens and turke\s 
Aoung bircli ire more susc-eptible than older ones Human 
beings are susceptible and people of middle age are more 
likeh to contract the raaladv than are children 'Mc\ cr (1948) 
stated that the infection in liumaas is characterized bj general 
malaise ehilU headache, backache, anorexia, nausea \orait- 
ing, abdominal distention thirst, sweating and photophobia, 
marked constipation m most cases, restlessness, insomnia 
no«ehlecd cough, and an at\-pical pneumonia He added 
that the mortalitv rate of 20 per cent gl^en for humans is 
probablj high because mild, unreported ca«ms are possiblj 
of freciuent occoirrence 

Symptoms — Dirds affected with psittacosis ma% exhibit no 
sjTnptoms at all, while in some cases progTessi\e weakness, 
diarrhea prostration and a discharge from the e>es and nose 
areesident Apparenth well birds- ma\ harbor the infection 
and be capable of transmitting it to susceptible subjects 
These unrecognized, latent infections in a\ lanes and breeding 
establishments maj range from 10 to 90 per cent, and when 
these birds are brouglit under unfa^o^able conditions of 
housing and nutntion, tbe^ ma\ react and displaj some or 
all of the s^mpto^^.s named abo\e 

Turkejs affected with ornithosis show droopmess, drop m 
feed consumption, loss of weight, and sulfur-colored, drop- 
pings The birds mas show traclieal rales and there w ill be 
a drop in egg production 

Postmortem Appearance — Emaciation, splenic tumor, and 
an enlarged, saffron-colored li\ er studded with wedge-* haped 
pale areas maj be found at autopsj . In addition to the abo^ e 
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Treatment.— Wills and Delaplane (1955), and Olson et al. 
(1957) have reported that cUortetracycline and oxytetra- 
cycline reduce the mortality and delay the occurrence of 
synovitis. For the drugs to be effective they should be used 
before the onset of symptoms. After individual birds be- 
come affected the treatments appear to have little practical 
value. 


AVUN ENCEPHALOMYELITIS 

This disease of young chicks was first described by Jones 
(1932) and designated by her as “an encephalomyelitis in the 
chicken." The same author later applied the term “epidemic 
tremor" to the condition but workers who subsequently have 
studied the disease have referred to it as avian encephalo- 
myelitis. The determination tbat a filterable agent is causa- 
tive adds the disease to the growing list of poultry maladies 
which are T,'irus-caused. 

Cause, — Jones (1932, 1934) suggested that avian encephalo- 
myelitis is caused by a filterable virus and the fact has been 
well established by Van Roekel, Bullis and Clarke (1938, 
1941), Olitsky (1939) and Junghcrr and Minard (1942). 

Occurrence.*— Avian encephalomyelitis lias been reported 
from most of the New England states, also in New York, 
New Jersey, Delaware, Virginia, Indiana, Colorado, Georgia, 
Tennessee, and Florida, and it is quite probable that it occurs 
unrecognized in otlier sections of tlie country. It has also 
been found in Australia. In the outbreaks so far observed, 
the greatest incidence has been in the late winter months 
with a few* ^oradic outbreaks appearing during the summer. 

Susceptibility.— Chickens appear to be the only species of 
birds naturally affeefed, and tlic disease has been reported 
only in young chicks with susceptibility being greatest in 
birds from one to tlirce weeks of age. The infection has been 
successfully transmitted experimentally to young pigeons, 
turkey poults and ducklings, but attempts to infect mature 
pheasants and sparrows were not successful. 

Ssrmptoms.— The condition has been obscr\*cd in chicks as 
soon ns 24 hours after hatching and natural outbreaks usually 
<wcur within the first two weeks of life. x\ffectcd chicks 
\isunlly show a rapid vibration of the head and neck, and bo<ly 



20G 


1 IRIS DISK isrs 


INFECTIOUS SYNOVITIS 

Tins di'^case vas first reported in 1934 1)\ 3Nills in Texas 
and Olson m West \ irjrmia It is an infectious disease of 
chickens and turke^s clnraeUnzed bi in\oUement of sjn- 
o\ial tissues 

Cause —The causatixe agtnt has not been tharactenzed 
but has certain properties of a larpe particle xinis It has 
been grou-n in the dtxelopinp cliiclxen embno and tissue 
cailture 

Occurrence Tlie di‘>ease has been recognized m the major 
broiler raising areas of the 1 mted States and probabb exists 
in all sections 

Susceptibihty —Chickens and turkci® are susceptible to the 
agent and the di'ca®e tna\ be reproduced expenraent3ll\ bx 
\ anous routes of mocluation oung birds four to ten eeks 
of age appear to be mo-^t susceptible The incubation period 
IS from eight to ten da\s 

Symptoms —The birds dexelop lameness with swelling of 
tendon sheaths and joints Thex become listless lose weight 
and dehx drate becau'c of reluctance to w oik The droppings 
max be blue-green in color The sternal bursa? become en- 
largcxl 

Postmortem Appearance — Nearlx all the joints max be 
found imolxed A mucoid exudate is present m the joints 
The h\ er appears swollen with greenish discoloration and the 
spleen is enlarged 

diagnosis — Because there arc other diseases that max pro- 
duce imohement of joints and internal organs, the diag- 
noses must be based on the isolation of the causatix e agent in 
embn onated chicken eggs or bx bird inoculation The dis- 
ease must be differentiated from staphxlococac arthritis 
Transmission — 'ITie disease can be reproduced expen 
mentalh bx > anous routes of inoculation There is little 
information on how the disease spreads naturalh Contact 
expenments haxe !>een successful 33 ilk and Delaplane 
(1955) studied the possibilities of egg traasmission with in 
conclusix e results 

Mortality —The mortalitx is usualK low but a high pier- 
centage of the birds maj show signs of the disease 
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the causative virus, viz.; Eastern and "VVesteni: the former 
being found east of the Appalachian mountains and the 
latter west of that range. 

Beaudette (1939), Van Roehel and Clarke (1939), Beau- 
dette, Black, and Hudson (1941), and Sellards, Tyzzer and 
Bennett (1941) have reported finding the virus (Eastern 
type) in naturally infected pheasants It has also been 
showTi by Van Roekel and Clarke (1939) that the common 
English sparrow* is highly susceptible when artificially inocu- 
late and young chicks ha\ e abo been infected experimentally. 

Tlie exact means by which the disease is spread among 
pheasants are not known, but field observations indicate 
that it may be disseminated hy certain kinds of mosquitoes 
which ha\ e been shown to be capable of transmitting the ^ irus 
from one animal to another ^perimentally. 

Little is known about the extent of tlie disease among 
birds, or about the symptoms, patliology and other phases of 
the malady. Losses in pheasants may be hea\y as indicated 
by the report of Beaudette, Black and Hudson (1941) ^\ho 
estimated tliat equine encephalomyelitis had caused the 
death of approximately Co per cent of the birds in one pen 
under their observation. In another group the mortality was 
about 25 per cent. 

The significance of this disease in birds is not known at 
present but if it should be found that common barnyard 
fowls are naturally susceptible, the malady would at once 
assume importance, not only from the standpoint of losses in 
flocks but also from tlie possibility that such infections 
might well sene as resen’oirs for the already serious disease 
in horses. 
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tremors ma> also be detected and intensified by handling the 
birds These attacks ma> be followed bv periods of dullness, 
and there is a progressi\ e ataxia or lack of coordination of the 
muscles of the legs, with the chicks being inclined to sit on 
their “haunches ” \Mien made to mo% e thej ha% e little or no 
control o^ er their mo\ ements At first the birds are in good 
condition but if the ataxia is marked thej are unable to 
reach food and water, and rapid loss of eight and death 
ensue 

Postmortem Appearance —No gross lesions are in evidence 
at autopsj although mtcro‘5copic changes maj be demon- 
strated bv suitable laboratorv technique 

Diagnosis —The occurrence of the sjTnptoms listed abov e m 
V oung chicks la suggeatn e of the presence of av lan encephalo- 
mjelitis 

Transmission —The exact means b> which the disease is 
transmitted are not known but spread has been accom- 
plished expcnmentallj bv contact and it is probable that this 
also occurs under natural conditions ^ an Roekcl, Bullis 
and Clarke (1&41) were able to produce the disease m j oung 
chicks bv inoculating the eggs prior to hatchmg, vihich 
points to the possibilitv of transmission through the egg 
Field studies aUo tend to bear out this possibility 
Mortality — The loaaes from avian encephalomyelitis show 
a Wide variation, ranging from 3 to 67 per cent Jungherr 
and "Minard (1942) state that where symptoms occurred 
dunng the «ea)nd vieek of broodmg, the mortality was very 
high 

Treatment and Control — At pre^nt no measures are knoViTi 
to be effectiv e in controlling av lan encephalomy elitis Until 
additional knowledge regarding the disease is available, 
sanitation must be regarded as the only sound procedure in 
attempts to handle the condition 


EQUINE ENCEPHALOMYELITIS 

It not only is of interest, but of potential importance that 
certain birds hav e been found susceptible to infection with the 
V irus of equine encephalomyelitis This is a serious disease of 
horses and there are two immunologically different strains of 
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intestinal Ume in older fowls. 

The various species of coccidia 

found in some of the common birds are as follows: 

Chicke7i : 

Turkey: 

Eivieria acervulina 

Eimeria adencetdes 

Eimeria bnmetti 

Eimeria dtspersa 

Eimeria hngani 

Eimeria galloparonis 

Eimeria vmxima 

Eimeria innocua 

Eimeria miiis 

Eimeria vieleagridis 

Eimeria nccalrix 

Eivieria vicleagiiiniiis 

Eimeria prxcox 

Eimeria sithroiunda 

Eimeria iencUa 

Quail: 

Duel': 

Eimeria dispersa 

Tyzzeria perniciosa 

Pheasant: 

Goose: 

Eivieria phasiani 

Eivieria fruncaia 

Pigeon: 

Eimeria labbeona 


With very few exceptions, the organisms are host-specific; 
t. c., they are infectious for but one species of fowl. 

The life histories of the coccidia are complicated, but the 
cardinal points of the cycle of reproduction are essentially 
the same for all species. 

(a) Asexual Cycle.— The oocyst, which is the largest and 
most resistant stage of the oi^anism and the one most readily 
detected by microscopic examination, is passed out ■ndth the 
droppings of the infected fowl. These o5cysts are not yet 
infective but, under favorable conditions of warmth and 
moisture, they undergo development (sporulation) witliin 
twenty-four to seventy-two hours with the formation of 
sporocysts. Tliese sporulated oocysts (sporocysts) are in- 
fective if ingested by a susceptible bird. Development con- 
tinues after ingestion, with the formation in tlie sporocysts 
of small, spindle-shaped bodies called sporozoites. In the 
bowel these sporozoites are released from the oocyst shell 
and enter the epithelial cells of tlic intestine where they con- 
tinue to develop and produce forms known as schizonts. 
As the cycle continues, tlic sdiizonts give rise to numerous 
.small, spore-like forms called merozoites. The development 
and activity of tlic merozoites in the cpitliclial cells of the 
15 



Chapter 8 

PROTOZOAN DISEASES 

Tvro of the most destructive diseases of poultrj’, coccidi- 
osis and blackhead, as tvell as several less important patho- 
logical conditions are caused by various minute, one-celled 
organisms knomi as protozoa. These microscopic forms, 
the smalltet in the animal kingdom, are found abundantly in 
Nature. Many of them are entirely harmless, but others are 
capable of causing disease in the higher animals. Poultrj’- 
men and turkey growers are all too familiar \sith the ravages 
of coccidiosis and blackhead, the losses from these two dis- 
eases being widespread and relatively enormous. 

COCCIDIOSIS 

Coccidiosis b probably the most prevalent infectious dis- 
ease confronting the poultrj' industT>-, and as such it has 
been the object of wide study and e:q>erimentation. It b a 
protozoan disease of the intestinal tract of chickens and other 
birds, usually subacute or chronic in its course, but some- 
times acute in its manifestations. It is most injurious to 
young chicks, although older fowls are often seriously affected. 
In rare cases the disease in geese assumes an unusual and 
highly fatal form in which the kidneys are the organs princi- 
pally involved. 

Cause.— Small protozoan parasites called coccidia are the 
cause of the disease. They are found in the intestinal and 
cecal walb, as well as in the bowel contents of affected fowls, 
and their location in a particular part of the tract ser\’es as 
an aid in determining the species to which they belong. It 
was formerly believed that all coccidiosis in fowls was caused 
by a single species of the organism, but it is now known that 
there are at least eight spedes capable of infecting chickens 
alone. Two of these are extremely pathogenic;^ Eimerta 
Unella producing the cecal type of the disease in young 
chicks, and Eimeria necatrix being the cause of the chronic 
(22t) 
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Occorrence.— Coccidiosis occurs wherever poultry is raised 
and it is prevalent in flocks all over the world. Because of 
tlie favorable conditions offered for development of the 
oocysts during the spring and summer and also because 
young, highly-susceptible chicks are being reared at that 
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intestine result in the destruction of these cells and the 
liberation of the inerozoitcs into the intestinal canal From 
here they enter nev. cells with the subsequent formation of 
more schizonts Tins schi 2 ont-to*merDzoitc-to-schizont phase 
of the life cjcle is repeated sc\eral times, resulting m sesere 
damage to the intestinal mucous membrane 

(6) Sexual Cycle —After scscral generations ha\e been 
produced b\ the asexual cscle (without male and female 
forms) a change occurs in thecjcle which is charactenzed bj 
the formation of male and female cells Thc«e forms, instead 
of more schizonts, arise from the mcrozoites in the epithelial 
cells Soon after the appearance of these sexual cells in the 
intestinal contents, there is union of the male and female 
forms to produce ooc\si3 After hang passed out mth the 
droppings, the ooc\st normally sporulates and, upon being 
ingested bj a susceptible fowl, the cj cle is continued 
The time necessarj for completion of the life cjcle aanes, 
but under a%crage conditions it is from four to ten da\8 
The time required for sporulation of ooojsts also vanes, but 
the verj fact that it does require some time after being passed 
m the droppings is an important point m connection with 
an\ attempts to control the infection 
Sporulated ooc\sts are quite resistant to external influ- 
ences and have been found to exist in a \iahle state for as 
long as six months m the soil of poultrv lots Delaplane and 
Stuart (1935) found oocjsts surviving for as long as eighteen 
months in the soil of a wooded range following removal of all 
chickens Extreme drjmess is destructive to them, as is 
excessiv e heat, and cold is detrimental to their development 
^\orking with E tenella, Ellis (1938) found that high 
humiditj fa\ ors v labilitv of the oocj sts while low humidity 
retards their development He also determined that the 
optimum temperature for sporulation of the ooQsts is be- 
tween 80° and 90° F Sporulation did not occur at 40° F 
or at 98 6° F and above, but "viabilitj was not, however, 
destroj ed at these temperatures Putrefaction of the 
matter m which oocj'sts are contained also destroys them 
Disinfectants m the strengths ordinanlj emploved do not 
kill the ooevsts, although continued contact with strong 
solutions of such disinfectants will eventually destroy them 
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apparently eat but little, the crops are often full. Despite 
this, emaciation follows and many of the birds die. In tlie 
later stages of the disease there is paleness of the comb and 
wattles. The greatest losses occur within six to ten days 
following the onset of ajinptoins, although some infected 
chicks may linger for weeks before they finally succumb. A 
varjnng percentage of diseased chicks may recover, but if 
infection has been severe the surWvors are usually unthrifty 
and tlierefore unproductive. 



Fjo. so — I'nlnrsod hcmortbaKic ronduion of tho coro. cltarncteri^tic of 
the j>rM<*nce of one 8 i»ccjm of i'lmena, tbc e or^nnism of roccnljo»i». 

(Courttty p/ lUinoit jfffncu/furrtf Eipmuirnt SUitirtn ) 


In older fowls the chronic intestinal tj'pc of the disease is 
most common. Its development is Mmictimcs slow, with 
only n few binls in n flock -showing evidence of infectiotj at 
one lime. ra!cnc'*s of comb find wattles; gradual of np- 
pt’litc; progressive emacmtmri; nifllcd, dirty fc.-ithers; and 
di^iticlin.ntion to move are symptoms frerpicntly obscrvctl. 
Dinrrliea may or may not Ijc in evidenrr. F/jg wcakne^ ii 
eoimnonly manifesteil and in some eaM.*s i^ :«) severe tliat 
the afTcctcil fowl may l>o practically pamlyrtd. Birds so 
aniictwl arc offen spoKcn of suffering frt>m “range 





228 PEOTOZOAS DTSEASFS 

time, the mcidence of the disease is greater dunng those 
seasons than at other times of the j ear Outbreaks are more 
likely to occur durmg periods of wet \ieather Chicks from 
three weeks to three months of age are readily susceptible 
to coccidial infection, and it is in fowls of this age that the 
se%erest losses occur Older fonls are frequently affected 
and in them the disease more often assumes a chronic form. 
As a result of his work Ma>hen (1934) found that an age 
immunitj or resistance to coccidial infection is not acquired 
since t^qiical cases of the disease Tiere obser\ed in birds 
inoculated at \anous ages between four and forty weeks 
In contrast to the results obtained by Maj hew, it is stated 
bj Hemck, Ott, and Holmes (1930) that chickens infected 
nhen three months old or older are considerably more re- 
sistant to the effects of E teneita than are chickens infected 
nhen not o\er tno months old 
Gardiner (1955), working uith E ienelh, inoculated para- 
site-frcc chicks at weekh age inters als of one through six 
weeks with oO.rCO. 100, CCO and 200, CCO sporulated oocj-sts 
per chick He found the four-week old chicks least resistant 
One-week old chicks were resistant to all but the largest 
numbers of the organism The studies of Brackett and 
Bhznick (1952) included chickens up to tw eh c w ecks of age 
Thc> reported that joung birds were more severely affected 
than older ones following the ingestion of equal numbers of 
ooevsts of E necairix Thcc suggested that older birds may 
be le*i3 resistant than young ones if inoculation is equalized 
on a body weight basis 

Ilo'cnberg and co-workcts (1941, 1954) and Champion 
(1954) haac shown that resi>tance and susceptibility to cecal 
coccadiosis are hereditary Selcctne breeding was effectne 
in establishing both resistant and susceptible lines Surshal 
in the resi-stant lines was not sufficienth high to avarrant 
suljstituting this approach for other e*tal>hshc<l methods of 
controlling the disease 

Symptoms —Chicks sufTenng from coccidiosis usually show 
droopiness and depression os the first sy mptoras Tlie chicks 
stand huddled, with wings droppcfl, feathers ruffled and cy cs 
do«e<l Diarrhea is commonly present and the loose drop- 
pings are frequently mixed with LIckkI Although the birds 
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the droppings, it naturallj follows tliat the greatest sources 
of infection are those places where the droppings are most 
abundant In a study of the distribution of coccidial oocysts 
on 1 poultry farm, Andrews and Tsuchi\ a (1931) found them 
to be most numerous under perches and broodmg canopies, 
in and around drinking fountams, and around feed hoppers 
To test the possibility of chickens becoming earners of 
coccidia as a result of the oocj sts becoming enmeshed m the 
tissues of the cecal pouches followmg infection, Herrick, 
Ott, and Holmes (1930) kept the members of a group of 
mfected chickens free from remfection and examined them 
from time to time for a penod of one year Thej state. In 
this study 15 cliickens infected with cecal coccidiosis were 
autopsied at intervals up to and including twelve months 
following infection and all but two harbored oocjsts in the 
tissues of the cecal pouches Viable oocv sts were found to be 
passed m the cecal droppings and enmeshed in the tissues oi 
the cecal pouches for a period of seven and one-half months 
It would appear from these studies that fowls which have 
clinically recovered from an attack of coccidiosis mav remain 
carriers of the disease and thus constitute a source of danger 
for all susceptible fow Is in the flock 
The suggestion has also been made that flies are capable 
of transmitting the infection in their bodies, but adequate 
proof of this assumption has not, to the best of our know! 
edge, been brought forth Delnplane and Stuart (1933) found 
that although oocv sts could be demonstrated m the larvre 
(maggots) of house flies w hidi had hatched m infected chicken 
droppings, they apparenth were dcstrov ed during the process 
of development of the larvro to mature flies This does not 
of course preclude the probabihtj of flics functioning ns 
mechanical earners of oocv sts 

Because of tlie general host-spccificitv of coccidial organ- 
isms, the role plajed b\ wild flvang birds in dis'^emination of 
the infection appears to be largelj that of niccbanical ear- 
ners llie probabihtv of introduction bv prowling animals 
b\ streams, and on tlie clothing of people must nbo be con- 
sideretl 

MortaUty —Unless control mea<*urcs arc promptb msli- 
tuted, the death-rate from coccidiosis m joung chicks mav 
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> 3 is/’ but such \^cakncs3 wmclimes ncrompinica otlitr «Ij“- 
cascs and llicrefore w not thapnostic of coccidiosis 

Postmortem Appearance — Hic chanptrt ob^r% e<l at nutopsj 
in joung affcctcti chicks are u'unlK confmctl to the ccca, 
although mflnmimtion maN al'*o lit notwl m the louir jior- 
tion of the mtcatmal ennn! I he ccca arc swollen, ilark rc«l 
in color, and firmer than nonnil L pon cutting the diseased 
pouches ojien the walla arc found to be thicktiusl and m 
flamed, and the contents ms\ Ik* comjioscd largcK of hlood, 
or consist of a necrotic masaof \el!owtdi chees\ ,h!ood«stainc<l 
dCbns 

In the more chronic t\i>e of the thsca«e the lesions arc 
found m the intestinal tnct pirticularlj in the upper duo- 
denal region Tlic walla are thickened and inf1amc<l, and 
small white spots arc fretjuentU \iaiblc tbrougb the outer 
membrane of the intestine 'flic lining of the bowel is in- 
flamed and rough, and is co\erc<l wiili a 8tJck^, nmwus 
exudate In some cases small beinorrhapc areas are seen 
m the lining and small flakes of clotted blood arc found in 
the exudate 

Diagnosis —A positive diagnosis of cocodiosis is dependent 
upon finding one or more of the various forms of tlie organ- 
isms b) microscopic examination of a thin film of cecal and 
intestinal contents Sucli a prcpamtion is casilj made bj 
placing a small amount of suspected bowel scrapings or 
contents upon a clean rotcroscope slide and pressing it into 
a thin laver bj means of a cover slip No staining is neces- 
sarj If oocjsts arc present thc> appear as round or oval 
bodies having a dark, central, round portion, around winch 
IS a clear zone, the whole being enclosed bj a double-lined 
wall 

A clinical diagnosis of the disease cannot be made wnth 
complete assurance, but tlie presence of the sjTnptoms and 
lesions mentioned above arc highlj suggestive 

Transmission- — Transmission of the disease is dependent 
upon the ingestion of sporulated oocj'sts bj susceptible birds 
although Levine (IWO) and others report success m artifi 
cially transmitting it b> the use of merozoites The feed- 
ing habits of the fowl are especiallj conducive to this 
mode of spread Since the ooc>sts arc elimmated only m 
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tinued for several weeks at low levels, if necessary, witliout 
causing any undesirable efTects. Coccidiosis is thus one of 
the few diseases of poultry for nhich medication can con- 
sistently be recommended. Tins does not mean that sanita- 
tion and good management can be neglected. On the con- 
trary, they are important in reducing the amount and severity 
of reinfection, and in maintaining tlie general health and 
well-being of the flock. 
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rto. 61. — Cycle of infection in coccidiosis. 



232 


PUOTO/OW DISfASfS 


be so se^e^e that practicalli all birds succumb within a short 
time In older fowls the mo^tal{t^ maj also reach n liigh 
figure, but the losses arc usuall) distnbutetl o\cr a greater 
period of time than in clucks 

Treatment, Prevention, and Control — Hescarcli leading to 
the cffectne control of coccidiosis in chickens has in\oUcd 
a tremendous amount of work bs mam investigators, the 
u«e of a large number of drugs, and the development of 
management methods which included various stnet sanita- 
tion procedures Current thinking on tlic problem has been 
aptlv suromarizetl bv ^^eh^ and I arr (1950) in one sentence 
‘ The best wav to control toccidiosis of poultrv is to prevent 
severe infections, and the best wav to do that is to develop 
resistance to the disease ” 

Johnson (1927) «cems to hav e been the first to demonstrate 
that a high degree of rcsistanc-e could regularlv be dev eloped 
m chickens bv cTpenmcntal inoculation A related, and 
highlv significant fact is that resistant birds which appear 
perfectlv healthv continue to shc<i ooevsts which serve to in- 
fect other cliickens This led to the concept that what is 
needed is a drug which will control the disease to the extent 
of preventing a runawav infection wlnle the chickens are 
developing a natural resistance From the careful and often 
tedious work of such investigators as Lcvint (1941), Farr and 
Allen (1942) ehr and Fair (1945), Swales (194G), Grumbles 
and co-workers (1948), Dickinson (1949), Peterson and 
Hjanas (1950) Barber (1955), and roanv others, have come 
practical methods of continued low-level medication com- 
bined with natural infection so that coccidiosis is no longer 
to be feared bv poultry-men who are properl v informed 

It 13 important to remember that coccidia are almost um- 
versallj found wherever chickens are raised, that repeated 

onlv to the particular species to which they are exposed, and 
that medication can keep the infection under control while 
resistance is being dev eloped 

The drugs av ailable commercially for use in a medicated 
mash include mcarbazm, nitrofurazone, nitrophenide and 
sulfaqumoxalme Some are available in soluble form for 
administration in dnnking water Medication can be con 
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susceptible to the infection, appear to possess more resistance 
than poults. Chickens are also subject to infection, but the 
disease is far less severe and not so common as it is in turkej's. 
The fact that cliickens may harbor the organisms and yet 
show little or no clinical endence of the disease is highly im- 
portant from tl\e standpoint of control. The blackhead 
organisms are passed out in tlie droppings of infected chick- 
ens, either free or enclosed within cecal worm eggs, and this 
constitutes a serious hazard to the highly susceptible turkey 
and accounts for the well knorni observation that the rearing 
of turkeys and chickens together is almost certain to result, 
sooner or later, in infection of the turkeys with blackhead. 

The disease has also been obser\'ed in grouse, quail, pheas- 
ants, partridges and peafowls; and its occurrence in these 
ydid birds probably accounts for its dissemination in some 
instances. 

Symptoms.—In young turkeys the course of tlie infection 
may be so short that occasionally a bird dies nnthout ha\ing 
manifested any symptoms. Usually, however, the affected 
poults show inappetence, increased thirst, ruffled feathers, 
droopy wings and drowsiness. Diarrhea is practically always 
present and the droppings varj' from a light green to a bromi- 
ish color. Durant U937) describes orange-colored droppings 
as characteristic of the infection, particularly in older birds. 
Weakness and emaciation are evident as the disease pro- 
gresses, and in some, but not all instances the skin of the head 
becomes dark in color. 

The course of the disease in older turkej’s is less severe 
as a rule, and progressive emaciation, sluggishness and diar- 
rhea are cliaracteristic sjTnptoms. Recovery may follow an 
attack, but such recovered birds continue to discharge the 
infective organism in their droppings, and thus remain a 
constant source of danger to other fowls. 

In chickens the manifestations may occasionally approxi- 
mate those seen in older turkeys, but more often tlie symp- 
toms may be so slight as to escape detection. 

Postmortem Appearance. — As pre\*iously mentioned, tlie 
lesions in blnckhead-infcctcd fowls arc confined to tlie ceca 
and liver. In some cases little alteration is seen in tliese 
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BLACKHEAD 

Blackhead (infectious entcrohepatitis) is a subacute or 
chronic infectious disease, in ahich the principal lesions are 
confined to the ceca and liver. It is primarily a dbease of 
turkeys, but other fowls are sometimes affected. It is one of 
the most destructive infectious diseases to which turkeys are 
susceptible, and is responsible for large losses in the turkey- 
raising industry. 

Cause.— The disease is caused by a microscopic protozoan 
organbm called llisiomonas meltagridis. These organbms 
are pa^ed out of the body of an infected fowl in the droppings, 
and in some instances are enclosed within the eggs of the 
small cecal worm HeUraHs gallinx. Buckley, Bunyea, and 
Cram (1931) state that the organbm seldom sursives for 
more than twenty-four hours in an unprotected state outside 
the body of the fowl, but Schlotthouer, Mann, and Essex 
(1944) reported that //. meUagridit can exist in soil fora 
longer period. Tliey found snable organbms in soil after 
the dirt had been pulverized and dri^ for fifteen dajTS at 
room temperature. The protection given it by enclosure 
within the worm eggs, however, enables the organbm to 
r«ist severe climatic conditions for a considerable period of 
time. Van Es and Oiney (19S4) observed for five successive 
ytars that ground left vacant by infected turkej's from the 
middle of November to the middle of June was still infective 
for four-weeks-old poults placed in the yard. Graybill (1921) 
had preriously reported the ability of cecal worm eggs to 
sui^dve exposure for a five-months period beginning in mid- 
winter. The fact that soil containing them was still infectious 
for young poults which were naturally exposed at the end of 
thb period indicated that the blackhead organbms in the 
worm eggs had also resbted this severe eijXKure. 

Occurrence. — Blackhead is widespread, being found in 
practically every section where turkeys are raised, and it 
constitutes one of the chief menaces to successful turkey 
rablng in thb country'. 

Susceptibility. — Young turkej's from one to three months 
of age are highly susceptible, and it b in poults of thb age 
that the severest losses occur. Older turkej's, while readily 
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brane (peritonitis) is not uncommon in those cases m which 
the liver is extensively involved, and adhesion of the liver 
to other organs is sometimes obser\’ed. , , ^ 

Diagnosis.— The occurrence of a highly fatal disease in 
turkeys, especially poults, when manifested b> 
and lesions mentioned, is strongly suggestive of blackh^d. 
Positive diagnosis is dependent upon microscopic emras ra 
tion of the organisms in smear preparations of the ailected 
ceca. The differentiation of blackliead from coccidiosis i. 
also possible by the use of the microscope.^ 

Allen (1941) calls attention to the necessity of differentiat- 
ing between the liver lesions in blackhead an ose in 
trichomoniasU. kYhereas the ulcer-like areas in the former 
disease are sunken below the level of the surface of the organ, 
in tlie latter condition these areas are irregular in outhne an 
level with or slightly elevated above the 
The lesions in the Uvers of turkeys suffering boUi infections 
are relatively large, circular, markedly depressed areas wtb 
slightly raUed granular borders and sometimes with granular 

centers « * 

Transmission.-The disease is spread primarily by ingestion 
of the cecal worm or its eggs, both of j'”"* 
the infectious organisms. Lund (lBo6) states . S . 
means of the worm eggs seems to be the usual method thus 
the blackhead organism, whidi is fragile and can live bj 
itself outside tlie bird for only a few hours an v, i ^ % 

rarely reaches its destination in a vigorous state if swallo^ ed 
alone, has in tlie cecal worm’s a nearly perfec mea 

survival outside the bird’s body.” .... , 

Mortality.-In poults, the death-rate is high and may reach 
80 or 90 per cent of the flock. In older turkeys the bssra 
are not quite so severe, although the mortality ma> e. 
over a considerable period of time and involve a 
percentage of the flock. The mortality in joung ci 
may be fairly high, but the number of deaths in mature 
chickens is usually not great. , 

Treatment and Coatrol.-Mnny dnip t''™, 
treat blackhead but none him proverl 
for stopping losses once the disease has appears . . t-x 

that some of the new dnigs are helpful in reducing mort. , , 
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organs, but as a rule the changes are extensive enough to be 
readily detected. 

The lesions in the ceca may consist of raised lumpy areas 
m the v,alls of the pouches, or the entire cecum may be en- 
larged, inflamed and filled with a cheesy, core-like mass. 
The lining membrane is senously damaged and blood is fre- 
quently found on the core of cellular debris in the gut. 



Fig S3 —Ckaraeterutie I««ions UaeUirad in the ti\er. Kote the dif- 
lertnce lietweea this mod the taberculous liver ehown in Fig 32 (Cwrferv 
of iIa*iaehtuttU Deparlmait of AffrwUurf ) 


Involteraent of the liter is practically alwaj's noted, and 
is characterized by varying de g re es of enlargement of the 
organ, v\ith roundish, sunken, ulcer-like areas of yellowish 
or salmon color over the surface. These lesions may be few 
in number or so plentiful as to co\er the greater part of tlie 
surface of the organ. Inflammation of the peritoneal mem- 
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Tia U — Ch&rai'tiMuUe arp^rmnc* o( ths reea io « turkey tlTeete<J with 
I4ft*klkeit() ICourittj el CalxlarHvt AgneuliMrai EifttrimerU btal\en ) 
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appears to be some degree of host susceptibility but McNeil, 
Hmshaw and Kofoid (1941) were able to estoblisb the 
turkey organism m young quail, chicks and ducklings ine 
species of Hexamiia present in quail and partridges was 
transmitted to poults but that from Pigeons could not be 
established in young turkeys Hmshaw and McNeil (1944) 
were unable to find H meleagridts in chickens, pigeons, 
ducks, guinea hens, peafowls, blackbirds, English sparrows, 
linnets and butcher birds Stover (1943) found a species of 
Hexamita m young nnged-necked pheasants in ■which heavy 
losses had occurred and was able to fatally infect young 

turkeys with material from the pheasants ^ , u„ 

Symptoms —The symptoms displayed by affected poults 
are similar to those seen in some o^er infectious diseases an 
cannot be considered specific The birds require 
than normal, are listless and droopy, and walk with a stil e 
gait The body temperature is lowered and a w atery, foamy 
diarrhea is present Some birds continue to eat but espi e 
this, emaciation is rapid The course of the disease is usually 
acute w itli death occurrmg in from one to seven d'lys af er le 
initial symptoms are noted Those poults 
are usually stunted and emaciated and at least one-tlimd ot 
them become carriers of the infection 
Postmortem Appearance —Because liexamitiasis or in e 
tious catarrhal enteritis is primarily an infection of the upp^ 
portion of tlie small intestine, it is in Oiis part ® 
that the principal lesions are found i 

show a dry skin and emaciation There is n marked catarrhal 
enteritis, tlie nails ot tlie bond are flnbb, and the contend 
are watery There may be areas of distention in tlie bowel 
and the mucous inembmne ot tliese nreas is red en ° . 
gestion ot tlie glandular tisstie in Uie region of the ileocecal 
openings (cecal tonsils) may also be obsen ed 

Dia^osis -Posimc diagnosis ot mtcctious catarfial 
enttntis is dependent upon microscopic dcnionstration of tn 
parasites in material from tlie upper part of tlic in cs * 

15 ncccssarv that such an examination be mar c P , . 
fre:,hb killed specimen ‘^mcc tlie orgnni-^ms die \en quicki 
after the host expires 
IG 
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Ina^ be necessan to Ino^ e the tll^ke^ poults to a new range 
at similar intervals In drv seasons or climates the interval 
mav be considerablv longer Feeding and watering equip- 
ment should be on w^re platforms so that the droppings fall 
through and are out of reach of the poults 
Among the newer drugs which have proved helpful in the 
control of blackhead are enheptm (2 ammo 5-nitrothiazole) 
furazolidone 4-nitro-phenv larsonic acid and mthiazide [1 
ethvl-3-(o-nitr{>-‘’ thiazolvl) urea] Thev are verj useful 
under what maj be called emergencv conditions but thev 
should not be considered as substitutes for sanitation and 
Ingiene in rearmg turkevs 


HEXAivnriAsis 

Hexamitiasis or infectious catarrhal enteritis is an acute 
infectious disease primarily of turke> s but which also occurs 
in quail and m chukar partridges Hmsbaw McNeil, and 
Kofoid (1938) were the first to identify the disease m turkeys 
andMcSeil Platt and Hinshaw (1939) described it m quail 
and partridges Previous to these reports Hexamita sp 
had been reported in pigeons bv Noller and Buttgereit (1923) 
and m ducks bv Kotlan (1923) McNeil and Hmshaw (1941) 
reported the disease in pigeons in the United States for the 
first time Before the establishment of the true nature of the 
di'ea^e in turkevs the condition was thought to be tricho- 
moniasis 

Cause —A protozoan organism designated as Hexamtta 
tneleagndis bj Hinshaw McNeil and Kofoid (1938) is the 
cau^e of the enteritis in turke>s and that producing the 
condition m pigeons is Uacamtia columhx 

Occnneace — The di^ieasc probablv oc’curs m all sections of 
the countrv where turkevs arc raised m large numbers It 
has frcqucntlv been confused with other infections partlv 
becanoe the organism isverv small and not easilv identified 
Susceptibility — Ilexamitiasis is pnmanlj a disease of poults 
under three months of age and it has been established that 
susceptibilitj decreasesasthebirdsbecomeolder SjTnptoms 
are seldom seen after the poults reach the age of two months 
unless unfavorable conditions lower their resistance There 
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^ater free from contammation The retention of old birds 
on the farm from one season to the nett can easilj furnish a 
source of infection for the j oung turkej'S Houps from ic i 
infected poults have been removed should be thoroughly 
cleaned, disinfected and allowed to drj before susceptible 
birds are put into them ^ 

^langrum and co-uorkers (1955) found furazolidone e ec 
ti\e in the control of hexamitnsis when added to the ration 
at the rate of 50 mg to the pound of feed Lund (19ofa) 
states that aureomtcin gate satisfactorv results n en a 
ministered at le\els of 180 to 200 grams per ton of ra ^ 
in the drinking hater at the rate of 10 grams of tlie soluble 
form in 50 gallons of h ater Improt ement h as usiiallt notea 
h itliin three dat s 


TRICHOMONIASIS 

As indicated bj the name, this disease is caused by infec- 
tion tilth protozoa known as Tnchomomi piere are tivo 
distinct tv-pes of the condition, each caused hi a diHerent 

species of organism and characteristically in\ oh ing ^ # 

portions of the intestinal tract The accoun o 

trichomoniasis is adapted largelj from the excellent 
by Wehr and Christensen (1942) 


TRICHOMONIASIS OF THE UPPER DIGESTIVE TRACT 

Ihis type of tncliomouiasis iniolies tlie upper digestiie 
tract of turkevs, chickens and pigeons, and is raused by 
protozoan termed Trichomonas ya/hnT, altlioug i *® , 

tious agent in pigeons is termed Tnehomoms cohmbx bi 
some authors The disease is apparentlt w idespread, ha\ mg 
been reported from many sections of tlie 
appear to be most frequenth and sci ereh auccted 

Birds EiiUcring from tndiomoninsis show droopiiicss ana 
depression, httle or no appetite sagging nmgs 

and drooling Tlie disease ma\ be \ ere acute in i oung mra 
h lUi death coming as soon ns one das after the ^ 

symptoms, while m older fowls the rourse is iisualh more 
lirolQiigid in nature In «onic cases the crop ''p'®" ■' P®"": 
ulous and palpation reveals n large (ptantita of On 
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Transmission.— Susceptible poults become diseased by 
ingesting contaminated material such as feed, soil and water. 
Because such a large percentage of recovered birds remain 
carriers, a ready rcscr\'oir of the organisms is always present 
where such fowls ore kept. Flics have not been found to 
transmit the infection. Mechanical transmiKion on utensils 
and clotlung must be considered as a possibility. 

Mortality.— The losses in outbreaks obsert'ed so far have 
ranged from 20 to 90 per cent, witli the greatest number of 
deaths occurring in poults from tlirec to five weeks of age. 

Treatment and Control.— Ilinshaw and McNeil (1942) have 
tried a great many treatments including phenothiazine, 
sulfaguanidine, baking soda, and bichloride of mercurj', hut 
none was found to have any curative value and in some cases 
actual harm u as done by the drugs. 

These authors refute the opinion that the causative organ- 
isms are present on all turkey randies and state that the 
source of infection has often been shonm to be males^ pur- 
chased from infected ilocks. The progress of the disease 
through a flock is explained by the above writers as follows: 
“It is seldom that tlie first hat<^ of pullets shows symptoms of 
the disease even though carriers arc on the premises. Slight 
losses are sometimes experienced in a second hatch, and as 
the season advances ea^ successive hatch is likely to show 
earlier sj-mptoms and suffer greater losses. It works like 
compound interest. Tlie first group of poults picks up a few 
parasites from the carriers which shed relatively small num- 
bers. Uexamila multiply rapidly in poults but under ideal 
conditions not enough dosage is built up to cause damage 
before they become naturally resistant. Each successive 
group has additional chances to pick up the infection in larger 
and larger quantities, until finally acute losses are ex- 
perienced.” 

In attempting to control the disease, therefore, any measure 
which will reduce the number of parasites available to 
susceptible poults must be employed. The temperature m 
the brooder should be increased and frequent cleaning wi^* 
out water b indicated. Segregation of the well from the sick 
birds is imperative as b the separation of poults from breeding 
stock. Especial care should be exercised to keep the feed and 
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sluggish, or dirty liiater Hinshaw (1937) states that of the 
treatments tried, the substitution of a 1 to 2000 solution of 
copper sulphate (prepared with soft water and in an ear len 
are vessel) for the drinking water was the only one attended 
vith an> success If the solution is used it should be kept 
before the birds for two or three dajs and the procedure 
repeated after a fei^ days During treatment, tie ir s 
should have access to no other water supply 

TRICHOMONIASIS OF THE LOWER DIGESTIVE TRACT 

Involvement of the lover portion of the digesti\e ^act is 
characteristic of this form of trichomoniasis as con ® 
vitli the other type whtdi infects the upper part o 
alimentary canal This second type of the disease is 
by Tnchovionas galhnaritm, a protozoan often found in 
ceca and lover intestines of turkejs, chickens, guineas, 
probably m other species of domestic birds Altiio g 
chickens are often infected, it is in turkeys that the se\ere 
infections and losses occur. , ^ 

As a rule, the onset of the disease 'ssomeu hat slow 
Affected birds are droopy, lose weight, and show a 
characterized by jellowish fluid droppings Young biros 
may die within tour to eight dajs after the appearance of 
symptoms, but in older fowls tlic inter\nl is much longe 
Uhe principal lesions of tins tjpc of trichomonnsis as seen 
at autopsy are confined to the liver and ceca | le 
lesions arc irregular in shape, usually elc\ated a 
surface of the organ, diccsy, and granular m 

Although these changes supcrficialb resemble Uic h^ e^ 

of blackhead, careful examination enables a differen la i 
be made Similar lesions inaj be present on the v alls o the 
ctea, and one or both of thc^ pouches 
cheesj masses of tissue, infiltratcel vith blood 
Diagnosis of the condition is dependent ^ 

demonstration of tlic parasite and b.N the ratlicr char 

logons Gross dilTcrcntmtion of this tjT>c of 

from blackhead requires careful examination, am con i 

tion should be obtained from n laboratory 
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organ Affected birds maj extend tlie head and neck and 
make frequent attempts to swallow 

Trichomonnsis of the upper digests e tract is charactenze<I 
at autopsy b\ the pre’^nce of rough protruding, jellowLsh, 
raised, cheesy areas which are firmly embedded in the mucosa 
and submucosa of the crop and esoplmgus less frequently in 
the proientriculus 'Ihcse areas mav coalesce and form a 
continuous large lesion with complete destruction of the 
mucous membrane 

Diagnosis of the disease is made bj microscopic examina- 
tion of lesion material and droolings and bj the presence of 
tlie sjmptoms and lesions nicntjoncd 



Fia 55 ^ecrotie ulc«ralioD of tbc esopbasu3 and crop seen >o tnebo- 
monias s B typical pyramid 1 kc necrot e ulcera characteristic of tneho- 
monias s of the upper d eeative tract (Courtesy of Caltfomia AancuBuTol 
txpfnmfM Sta/ion) 


The mortality ordinarily is not se\ ere although when birds 
are kept under unfavorable conditions losses may exceed 75 
per cent of the flock 

Transmission probably occurs by means of contaminated 
feed and water and since some recovered birds may become 
carriers of the infection it appears that they serve as a 
reservoir of recurrent outbreaks 
Because the condition appears to be spread principally by 
insanitary conditions the importance of sanitation should be 
stressed AIJ fowls especially turkeys should be kept aw av 
from areas m which they might have access to stagnant 
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as many as six treatments were required in more advanced 
cases. Of a group of 24 birds treated, 20 recovered and 4 
failed to respond. Recovered birds became active, had good 
appetites and gained weight. Examination of success y 
treated birds shoi.\ ed the liver lesions to be in various s g 

^^fs the case in dealing with other infectious diseases, 
sanitation about the premises is important especia j as i 
pertains to cleanliness of the feed and water. 

LEUCOCYTOZOON INFECTION 

This is an acute, highly fatal disease, primarily of J 
ducklings and turkeys, characterized by fac ' 
causative protozoan parasites invade the ? it 

of the ^ictims and there do great damage to tiie o • 

^Yickwa^c (1915) described the condition m 
subsequently has been reported in bodi young d 
turk^s by several workem. Clarke (1934) reported a b glj 
mortality in young grouse in Canada as apparent!, 
w itli infeetion by leucocytozoa. . . , , 

Tlio infection is caused by a Pfoto^™ 
organism found in du As being designated os Leu J . 
eimoudi, and tlint in turkeys as Laicocjloemt 
disease has been reported from several sections * 
to be more prc\ nlcnt in tlic soutlicastcrn part o i 
than in other areas. . . ...i . 

Susccptihility is greatest in turkey poults ” -i 

montlis of age and in ducklings from t\jo n ecks to . 

old. TlIjc symptoms and lesions in hotli spcei» arc p . » " 

identical and there is no need to differentmte tlic \ 

tions from this point on in the discussion. et.Munfnr 

The infection is acute and tlic sj^iptoms ina> )c 
onlj a sliort time. Affected birds niamfot 
drocipiness, weakness, and a tendency to si 
liinls lie prone v itli tlic liead and neck cxtciicicd • 

spread out from tlie body. Tl.irst rs rncma'wd midlm.i iim 
rapidly Iiecrmies labored. lAcn tlimipli tl.o "ir-jr ’ 
apjK-nr dm« sy , if made to more tlicy liecoine ■ ,. j 

siiov iovi of equilibrium and may go into com id'i 
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Mortalitj figures for the disease are not a\adablc, but it is 
probable tliat it causes ratlier sc\ere losses Because it is 
more chronic m nature than the diM-ase of the upper digesti% e 
tract, and also bccau'm it re'jemblcs blackhead in 'Oine 
respects, it is possible that Ios<ses caused bv tlic disease maj 
ha\e been cironeousU attributed to the latter condition 
So far as is knowai transmission is direct, ith the infection 
being spread b\ contaminated water and fcerl 



Olsen and Allen (1940) ha\e attained success m treating 
the disease by use of fecer therapj Naturally infected 
turkejs from three to eighteen months of age, in which 
trichomoniasis had been definitely diagnosed were used The 
turkeys were placed for one to two hours m a thermostatically 
controlled cabinet in which the internal body temperatures of 
the birds were raised from 2° to 6** F abo\e normal This 
was done by maintaining the temperature of the chamber at 
approximately 104° F with a relatu e humidity of 60 to 70 
per cent Three treatments at intervals of every other day 
were sufficient to check the disease m most instances, although 
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causative organism m tlie blood stream of 

the disease Ld by the fact that it is transmitted by ticks 

^'ca^ -The cause of the disease is a long, ^avy, s^ewJike 
protozoan organism called Borreha gallmanm (.Spirocheia 

Occmmle -Although mdelj distributed >" 
countries, spirochetosis is seldom found m t e 
An outbreak in turkejs a as report^ in Ca i o 
(Hoffman, Jackson and Rucker), and i » oil the 

vas found bv Hinshaw and McNeil (1946) a ' o 

characteristics of BorrcUa ansenna ( — Borre i g 
No ticks could be found, and no other vectors wereincrim 

"“smceptibility -Chickens are readily susceptible to mf^ 
tion, but ducks and geese are only .nd 

Other birds such as sparrows, pnanes, 
turtle do\es have been successfully Vounc 

inoculation with blood containing the , 

fowls appear to be more susceptible than older , , 

Symptoms -The disease usuatlj begins n.tli dm-rh'a. > 0 “ 
of appetite and sleepiness Tlie buds stand nr ^ 
the comb and wattles are pale, the feathers arc ’ . 

the wings arc dropped As the disease progresses, 
and weakness are marked and tlie sick bird becora ^ , i 
In those cases m which the course is somew 
panlvtic s\anptoms mav be cMdcnce<l b\ ^ put 

the legs and wings Death inn> occur quite suddenly watliou 
the bird having shown sjmptoms, or the cours 
from three to fifteen davs the 

Postmortem Appearance —In the ^ evidence of 

spleen and liver are grcatlv enlarged and Uicre i 
dcgcncmlion in the In er in the form of small, w i ’ , j 

•^pots Congestion of the intestines >^somctimM noted and 
the cpicanhum 13 occnsioimllj covered witli i ,nnrVcd 

bnnes In the less acute cases tlicrc is cmacia ' n 

pilcnes 3 of the organs, and the liver and *'plecn 
than normal m «uzc , • . nrmn 

Diatnosla —Positive diagnosis of spirochetosis ^ 

the demonstration of the cnii’yituc organisms i 
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by coma. 'When in complete stupor they may eliminate a 
foamy discharge from the mouth and nostrils. 

An enlarged, congested spleen is practically always found 
upon postmortem examination. Emaciation and anemia are 
often noted and the flesh is yellowish in color. Jfild conges- 
tion is usually seen in the crop, proventriculus, gizzard, and 
upi>er part of the intestinal tract as well as in the lungs, liver, 
and kidneys. There may be a slight increase in the amount of 
pericardial fluid and the heart muscles are paler than norma). 

The disease can be diagnosed with certainty only by micro- 
scopically demonstrating some form of the protozoan in 
preparations of blood. 

Attempts to transmit leucocj'tozoon infections by direct 
means have not been successful and it appears that an inter- 
mediate host is necessary'. At least two species of small 
black-flies viz., SimuUum occidentate and Siwulium nigro^ 
‘pa.num have been found capable of transmitting the para- 
sites from the blood of an infected bird to a ^-ell subject. 
Johnson (194p states that after the flies have fed upon the 
blood of an infected turkey, development of the parasite 
proceeds within the body of the fly, eventually resulting in a 
smge capable of causing the disease in susceptible birds when 
bitten by the fly. 

Because of the absence of black-flies in the area, and the 
prevalence of lice on birds in cases studied by them, West and 
Starr (1940) have suggested that lice might serve as vectors. 
Subsidence of the disease following eradication of the lice 
formed the basis for their opinion. Recovered birds may 
ser\-e as carriers and in the presence of suitable intermediate 
hosts, serve as the source of further infection in a flock. 

Mortality in poults ranges from 10 to 50 per cent and in 
ducklings from 10 to 90 per cent. 

No treatment has been found to be of any value in dealing 
with tlie infection. Control of the flies known to be capable of 
serving as intermediatehoat' is necessary and Johnson (1939) 
has found that rearing turkeys in a fly-proof shelter is an 
effective means for controlling this as well as other diseases. 

SPIROCHETOSIS 

Spirochetosis is an acute or subacute, highly fatal, septi- 
cemic disease of fowls, characterized by the presence of the 
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and sparrows and is cliaracterked by 
muscles, particularly those of Ae breas , motozoan 

like bodies. The cause ot the *1/™” 

Sarcocystis rileyi, and it is the ° , , ojran- 

which is visible in affected birds. The We cycle of ^6“ 

ism is not thoroughly ™derstood Although the muse^ 

may be riddled with Ae parasites, tWir pr • usually 

cause little inconvenience to the bird an . , 

not discovered until the fowl is being dresse 



Vio. tT.— Mslbtil .lutlt intmlKl n”"*"*' 

>.r I.Brl mi„„, Caml.ti.lcf. MJ 'T?''^„dttp anJ Shinittcfr. 

W.W1.'« SftaW, u. 8. Dept. «l Inlfnot. miotmtp 
cf Jtntr. An Vd. ) 
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of an affected fo^l dunng the height of the disease The 
occurrence of the infection is apparentlj limited to those 
areas m which ^ ector ticks are found 

Transnussion —Spirochetosis is transmitted from fowl to 
fowl b> the tick Argos perstcus, and Kelser (1933) states 
there is some evidence that the fowl niite Dermanyssus 
galhrue may also be capable of transmittmg the infection 
The ticks feed upon the fowls at night and, if the blood in- 
gested contains the organism the bite of such a tick may be 
infectious for fonls for as long as six months thereafter 
Mortality —The death rate from spirochetosis is repiorted as 
\ar>'mg from 40 to 100 per cent of the flock 
Treatment —Some success has been attained m the treat- 
ment of the disease bj the employment of ^ anous arsenical 
drugs includmg saKarsan and atoxyl, but the practical api- 
plication of such procedures is open to question I^Iarcos, 
Zaki, and Ragheb (1946) obtained no curatne effects from 
the use of sulfonamides and pcnicillm but did get highly 
curatue results v.ith m>osa(\arsan and atox\! Carbolized 
tissue \accines, as l^eU as infection followed b> treatment 
V. ith arsenicals, pro% ed to confer solid immunitv Sreenivasan 
and Sankaranarayan (1943) found atox^ I to be toxic especial 
Iv in old fat birds, but nere able to effecti\elv protect birds 
against the disease bj giiing doses of 015 to 02 gram of a 
drug called sulfarscnol 

McNeil Ilinshan and Kisshng (1949) in an extended 
senes of experiments found penicillm to be effectne in a 
single dose of 10 000 units when gi\en intramuscularb to in 
fected birds ranging from six to twebe months in age 
St^cptom^ cm pro\ ed to be ineffcctn e 

Prerentum — The control of \ ector borne diseases has been 
most successfulb accomplished bj eradication of the insects 
responsible for transmitting the infection and it appears that 
this 13 the most effective form of prevention m dealmg with 
spirochetosis 

SABCOSPOEmiOSIS 

Although tilts disease is encountercil frequentlj in mam- 
mals, U 13 found onlj occasional^ m birds It has been re- 
port^ in sev eral instances in w ild ducks as w ell as m chickens 
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MALAEIAL INFECTIONS 

Several species of birds, induding pigeons, mourning doves 
and quail, have been found to be infected a^^aB malarial 
parasites of the Ilemoproteits group. CRoke (1930) found 
the infection in California \ alley quail and noted a variation 
in the severity of the disease In the mild, chronic tj'pe no 
symptoms were shown and the infection could be diagnosed 
only by microscopic examination of the blood. In the mild, 
acute tj*pe the birds were restless and off feed for two to 
four daj’s, when the infection was either thrown off or be- 
came chronic. In the moderate chronic form of the disease, 
the birds were anemic and ueak, and the author states that 
the infection was probably a contributing factor to death 
under conditions of exposure or of breeding exhaustion. In 
the hea\T. acute tj-pe the birds lost flesh rapidly, were unable 
to fly, refused food, became droopx , and some died. 
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by which these objectives can be attained, and it is a mistake 
to assume that there is any one “best ration. 

Experimental trials, biological tests and a^ ora Y 
cedures will continue to be of fundamental impor 
adding to our knowledge of the nutrient 
animals, and of the nutritive value of various fe s 
plements, but some degree of judgment shoul e 
applying the results to practical feeding operations. 

PATHOLOGICAL EFFECTS OF FAULTY NUTRITION 

Certain abnormal conditions met with in a\ ian 
are the result, not of specific organisms, but of a lack “ so 
necessary constituent of the ration; of an ™P''“P j -jgd 
between different nutrients; or, less frequently, 
excess of some food substance or nutrient. flocks 

sanitary measures will accomplish little “"'f® -jjaj 

concerned are so fed that there is no shortage J aunnti- 
nutrient. When fowls are either ® ^ j|n. .,,8. 

tativcly undernourished, they become more ‘ ^ . 

ceptihle to the attacks of parasites and disease o g 
than they are under conditions of optimal nu ri 

DEFICIENCY DISEASES 

The group of nutrients known ‘i°"ectiveb^s the \ itajn 
is of special interest because they arc need „,.„nounccd 
amounts, and because a deficiency may have ve y p 
efiects on the chicken. . of fowls 

A detailed discussion of the vitamin ■’^1“^ ... -onsifler- 
is. of eoinse, beyond the scope of this hook, . ^njitions 

ation will he given to tliose spemfic P“'^'.‘’'‘’Sl2"^ncics. 

"hich arc known to he brought about by M a „i,ich arc 

A practical difficulty is that acute 
easy to rceognire, and which form a basis markedly 

nosis, seldom occur unless the rations being c,,i,aciitc or 
deficient in the vitamin under consideration. ‘ ^re 

chronic deficiency symptoms arc ""'j}' long un- 

often more serious simply berausc fbej g flifl-crent dc- 
rccogniicil, and arc so much alike for sec era 
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AYhen formulating practical rations, it is important to 
remember that modem methods of management ha\ e made it 
increasingly nece^^arj to supply fouls with sources of all 
of their nutnti\ e requirements A small flock of hens running 
at large can pick up man\ of the proteins, minerals and 
Mtamms uhich are neede<l to supplement a gram ration 
This 13 not possible when thej are confined indoors, especial- 
1 \ if the flock has been carefulU selected and is so manage 
as to la> at a high rate throughout the j ear Similarlj , the 
actual nutrient requirements of rapidlj growing 
arc much higher than those of range-grown chickens which 
are increasing m weight at the slower rates long considered 
normal 

The importance of propier nutrition in maintammg the 
health of poultrN is much more coramonlv appreciated now 
than formerh , and more exact information is constantly be- 
coming aNailable for the U'C of persons who are strisung to 
provide adequate diets for the flocks under their care It w 
unfortunatelv true, howc\er, that there is too often a tend- 
enej to emphasize the latest ducov erj , or the most recentlj 
publicized expcnmectal result, at the expense of some of the 
well-established but less spectacular principles of successiu 
feeding 

It 13 relativelj eas\ to set up experimental conditions 
under which some mmor dietarj factor can be shown to 
of great importance to the well-being of the animals under 
ob^rvation, but it does not nccessanlv follow that 
owners diould at once proceed to add some source of tha 
particular factor to the rations which thej ha\e been 
under practical conditions Rations must be complete 
respect to the ^•a^ous dietary esscntmls, and they must w 
reasonably well balanced if profitable results are to w o 
tamed from their use, but there is usually a xanety of ways 
( 202 ) 
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Vitamm D -rowls of all ages have a W' 

tor vitamin D It is concerned primarily with thejAso^t 

deposition, and retention of calcium an p P , j 
it IS deficient or absent, young chicks jvi ^ paWy 
rickets, a condition in ^hich the growing bones , i 

normally The chicks are unthrifty, retarde m g > 
become lame . _ j Uv cupTi 

The development of rickets is also the 

factors as rate of growth, the percentage o p ^j-egence 
ration, the ratio of calcium to phosphorus yi effect, 

of certain other minerals in the ration e , 
there is a certain balance which must be rlpvelop- 

these factors if maximum growth and norma o 
ment are to occur simultaneously ,, ,u 

In laying hens a deficiency of Mtamin 
thin shelled eggs and a greatly reduced i 
Egg production will e\entuaUy cease rfcficieiicy 

Decker and McGinnis (1947) obseried that a deh W 
of > itamin D caused a w .despread deposition of b lack pgmen^ 
m the feathers of Bull Orpington chicks ^ „ftcr 

began to show normal color at the base about fiv o dajs alto 

the ration was corrected ,, phickcns 

Although exposure to direct j^ubtfiil whether 

to manufacture their ow n ^ itamin D, it i, rate 

the needs of Hocks which are la> -"S «" thfs w«} 

or of rapidly growing chicks can be ful 5 source of this 
It 15 consulererl sound practice I” ,tonun D oils ore 

a Itamin to the ration Biologicallj test 
rcadiK a\aiWblc, and irradiated sterols in 5 

eHeetne and economic d sources , „,,nir rapidl' 

Vitamm E -Vitamin E deHc.enc.es in aemng, 
growing chicks mas result m '"“'’'’"’{ri^'undcr similar 

chick disc ise” and exudative diathesis , , ,,,rke\ poults 

oomlitions show muscular dvstrophv, w " d,s- 

oftcii show enlarged hocks and lamcnc-s ^ 

^se .5 rapid with ataxia head " i,ri;t.oT. ics.mlh 

limbs as prominent sx inptoms Complete p . ujcgration 

follow, Atautopsv the gross Us.ons arc bran.. l.smtegr 

bemorrhnge and edema 
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ficiencics that correct diagnosis is difficult, and often impos- 

Yitamins are commonK dnidcd into tv.o groups, fat- 
soluble and uater-soluble In ncitlicr group, bo^\e^cr, do 
the s anous s itamms has c much else in common bc> ond the 
fact that ihej are ab«^lutclj o^scntnl to normal health and 
production performance 

The four fat-soluble \ itamms are commonU designated b\ 
letters— A, D, E and K All but the most reccntlv disco\ ered 
water-soluble \itamins liavebecn given names which are de- 
scriptive of tbeir chemical nature— tbnmin, riboflavin, nncin 
(nicotinic acid), pantothenic icid pvTidoxine, biotin, 
pterojlglutamic acid (folic acid), inositol, p-aininobenzoic 
acid, ascorbic acid and choline 

VitammA — Inchicksdepnvcdofvitamin \,thesvTnptoms 
of deficiency, begin to appear in about three weeks Growth 
IS markedly retarded, and there is general unthnftmess, 
with ruffled plumage a staggering gait, and a disinclination 
to move about If the defiaenev is not corrected, mortalitj 
will reach 100 per cent within a short time 

In older fowls the svmptoms develop much more slowly 
The protectiv e mechanism inherent m the mucous membranes 
of the entire respiratory tract is seriously damaged or even 
entirely destroyed so that secondary infections are fre- 
quently found There may be a cheesy exudate from the 
eyes and a sticky dischaige from the nostnls Egg pro 
duction and hatchabihty are much reduced 

Lesions seen at autopsy consist of whitish pustules in the 
roof of the mouth and along the esophagus, and whitish urate 
deposits in the kidneys and ureters The ureters are some- 
times greatly distended 

Deficiency symptoms in poults are similar to those in 
chicks but, because of the greater susceptibility of this 
species to vataram A deficiency, any lesions observed are 
usually le^ pronounced 

Common sources of \ttamm A are yellow corn, alfalfa, 
clover, kale and pasture grasses Properly dehydrated 
alfalfa leaf meal is often an excellent source, as are certain 
fish oils and fortified feeding oils 
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Experimental production of the disease has depended in 
part on the use of cod liver oil or other fish oils as dietarj' 
stress factors. Antioxidants such as DPPD will offset the 
effect of the stress factor and lessen the destruction of vita- 
min E, thus lowering or preventing the incidence of enceph- 
alomalacia. 

Vitamin E is essential for normal hatchability of both 
chicken and turkey eggs. The requirement has been re- 
ported. as 20 mg. of alpha-tocopherji acetate per pound of 
total feed. 

Vitamin K.— This vitamin must be present in order for 
the blood to clot normally. Chicks fed a ration deficient in 
vitamin K are likely to have severe hemorrhages following a 
bruise or injury to any part of the body, and may bleed to 
death from such minor injuries as those incidental to wing- 
banding. Mature fowls are not so easily affected, but a 
deficiency in the ration of breeding flocks will carry over to 
the chicle until such time as they have been able to build 
up normal stores of their onn. The vitamin is abundant in 
alfalfa meal, green pasture grasses, meat scrap, and fish meal. 

Hemorrhaging in young chicks is easily produced by feed- 
ing simplified rations low in vitamin K. The hemorrhages 
occur in various parts of the body, especially in the breast 
and leg muscles, in the meninges of the brain, and under the 
skin of the wings. The condition is aggravated by certain 
drugs and it is important to supply oprimum levels of vita- 
min K when the stress of drug rawlication is present. _ Coc- 
cidiostatic drugs should not be fed in excess of the minimum 
amounts needwl for control of the disease. A minimum of 
5 per cent of alfalfa meal b suggested as a safety factor. 
Added vitamin K as menadione or menadione sodium bisul- 
fite will pros'ide further iasurance. 

Cover, Mellcn and Gill (1955) made e.xtcndcd studies of 
the pathologj' and hematologs* of the syndrome found in both 
field and laboratorj* cases of avitaminosis K and concludwi 
that the two are definitely distinct and dissimilar. The etiol- 
ogj’ of field cases of hemorrhagic dLsea.se remains obscure. 

Thiamin.— A ration deficient in thiamin (formerly called 
vitamin B or Bj) is inadequate for growth- If such a ration 
is fed to either young or old fowls it will cause paralysis of 



DEFICIE^Cy DISEASES 


269 

hatdimg power Marked impro\ ement can be 
by supplementing such rations n itli dried > 
jeast, dried skim milk, or green forage , nn^ m reouire- 
Itls important to remember that the f egg 

ment for hatchabilitj is considerably are 

production and normal health of the mortalitt 

onh slightly deficient may result in high J 
especially during the second week of mixtures 

Synthetic crystalline ribofia^ and ntions can 

ate axaihble commercially at Ion cost, so jjot 

easily he fortified e\en if the usual natural sources ar 

a\ailable ^ t ntomn in the 

Kiacin (Nicotinic Acid) —A deficiency o , 

ration of young clucks ^dl cause retar g rations if 
feathering A se\ere deficiency m * n a dark 

likelj , but 'tsben e-^perimcntally imposed i i^j^tions Ingb 
inflammation of the tongue and moutn ca i meat scrapi 
in corn, espccnllj if they also c”® a. nncin and 

or bone meal, am xery likely to 'u^njin^.^^ 

therefore incapable of producing rapid gr UjoVen dovni 
conditions the amino acid tryptophane ^i condition 

to furnish nncin, thus further «ggy' eom rations, 

h^iacm additions are therefore indicated form it is rela- 

expecnllj for young chickens In syoithe jeast, 

tueU inexpensue Good natural „gps 

wheat bran and middlings, and most cerea S ‘ i^gpjent m 
Pantothenic Acid —Young chicks fed a ’’ ragged 

pantothenic acid show slow growth and -.-ners of the 
feathering Scabby lesions appear at ^ j \ent 
^outh, on the edges of the of the feet 

In se\ere ca«es they are also seen on the ^ lowered 

A deficiency in the ration of breeding hens products, 

hatclnhihty Among the best sources ar pasture 

>rxst, hxor, cane molasses, alfalfa meal and green p 
^‘‘as'^es , 1 - results m 

Pyndoxme —Continued M con- 

jerkj - * 1"- ^mninc about, followca 


Pyndoxme —Continued deficiency m . p b^ con- 
3crk\ movements, aimless running -r m'ltnre fowls 

'ulsions, complete c\haustion, and dcat vveight, 

there is loss of appetite, followed bv , production 
Jind death Partial deficiency causes lowcrca hb k' 
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the peripheral nenes or poKncuntis The chicken has a 
high and continuous requirement for this % itamin but, since it 
is abundant in the grains, in the fresh green leaves of many 
plants, and in milk products, deficiencv sj mptoms are rarely 
seen under practical conditions 



Fic 59 — maUrul to tbe «ye of ft fon-l affected with ntitnfion^ 
roup, the result of ntamin A deficiencj (Courte*^ of Cal\fomui Affrwruf- 
tural Ezpentnmt Sialun.) 


Eiboflavin. — A lack of riboflavin (formerly known as 
vitamin G) results in vcrj' slow growth, diarrhea, and a 
characteristic curletl toe paralv*si3 of the legs Some chicks 
may walk on their hocks, with the toes curled inwartl, and 
otherwise appear to Ixt in excellent health. 

Many rations fed to laving hens ma> be partially de- 
ficient in rilioflavin, with the result that the eggs have low 
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Fio 61 —The eame cockerel shown m Figure CO, after one week on a diet 
of white com germs grit and water (Courtesy of C Tl^ Carnet. ) 



Fjo C2 — The difTeroncc In caictficnimn ot Ice Iwnes at chicks «i{h and 
without ft nourco of Mtumm D in the diet Chick A wm deprived of \ita. 
nun D Chick It was fed tlio same ration plus } of 1 per cent of Mnlmo oil 
Note the dilTcreneo in the eslent of the unmlcified areas, shown at X. 
(Courtesy of F. E Vedh Compnrtjf, /ne.) 
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and poor hatchabiUty. A deficiencj' in ordinary rations is 
very unlikely. , 

Biotin.— A deficiency in the ration of young chicks result 
in lesions quite similar to those obser%'ed in pantothenic acid 
deficiency. The bottoms of the feet become rough and cal- 
loused, and later crack open and become hemorrhagic. 
Eventually, lesions of a similar kind appear at the comers 
of the mouth, and the eyelids may become granular. The 
order of appearance of the skin lesions is reversed from that 
obsen'ed in a deficiency of pantothenic acid. Biotin is also 



Flo. CO — The result of thiamin deGciency. TbLs cockerel had been kept 
for twenty-four days on a diet of determinated white com, grit and water. 
(CourtMy of C. IF. Con-ick.) 


involved in the prevention of perosis and is essentia! for 
high hatchability of eggs. Since it is rather widely dis- 
tributed in natural feeds, a deficiency is not likely under 
practical feeding conditions. 

Pteroylglutamic Add (Folic Acid).— Although this vitamin 
is required for normal grotwth and survival, it is particularly 
necessarj’ for hemoglobin formation and the prevention of 
anemia. It is also essential for normal feathering. The 
actual requirement is very small and there is e\'idence that it 
is influenced by the type of ration fed. Recent experiment 
indicate that about 250 micrograms per pound of ration will 
cover all requirements. Chicks deprived of this vitamin for 
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sources lias made it necessary to pay particular attention to 
this factor in ration formulation. Fcnneiitation residues 
from tlie commercial production of antibiotics constitute one 
of the best practical sources of the vitamin. 

Other Vitamins. — Inositol, p-aminobenzoic acid, and cho- 
line are all required by the diick, but since Uiey are rather 
widely distributed in natural feeds a deficiency is latiier 
unlikely. Choline, along with manganese and biotin, is 
uecessan,* for the prevention of perosis (slipped tendon) in 
growing chicks. Since chickens are not susceptible to scurvj , 
there is no need to supply ascorbic acid in poultry rations. 
It has been shown that additions of ascorbic acid to % anous 
purified rations fed to laboratoiy chicks will stimulate grow i 
to a small extent, but the general practice is to disregar 
this factor when formulating rations. 


OTHER NUTRITIONAL DISTURBANCES 

Gout.-Though not of great economic importance, gout or 
uremic poisoning does occur in poultry.^ It is a nutri lona 
disease characterized by internal deposits of 
It is ^sentially a disease of mature fowls.^ Patterson (IJ- L 
who has given a good description of the disorder, says la 
Otturs most frequently among fowds kept on mg -pro e 
diets, and that any abnormality which impairs ki nej un 
tion may lead to gout. Close confinement and accompanjnng 
lack of exercise are predisposing factors. ^ , 

Gout nearly always runs a chronic course. 

'dsceral or articular in form, depending 
^aracteristic sodium urate deposits occur m the 

joints. No \isceral organ is exempt. Tliekidnejs 
^larged, light in color, and spotted ^vith an excess of umt^. 
The ureters are frequently enlarged and packed vntti urace^. 
Tile heart is often afi'ected. . , „ of 

If the urate deposits are mixed with a sma a 
acidulated water and examined under the mjcros«)pe, nuraer 
ous needle-like crj*stals of sodium urate wd! 

The treatment commonly recommended is o 
level of protein in the diet, to supply an abun an 
green forage, to encourage water consumption, 

IS 
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the first four weeks after hatching respond dramaticallj to 
a single administration gi\ en either orall j or intramuscularly 
Li\ er IS one of the best natural sources 


Table 4 — Nctrievt Reqctkement* for Foci.tbt' 
(In percentage or MDOunt per pound of feed) 


Total protein per cent 
t itamina 

% itamin A activity (U S P 
1 itamin D (International chick 

T1 amin tng 
Riboflavin mg 
Pantothenic acid mg. 

"Niscui mg 
IVndoxine mg 
B otui JDg 
Choline rog. 

Folactn mg. 

Minerala 

Calc urn per cent 
Pho«phorus per cent* 

Salt per cent* 

Potassium per cent 
Mangane^ mg 
Iodine mg 
Magne« um mg 


Starting Breeding Start ng 
ehicks hens poults 
20 15 28 


1200 •’000 2400 

00 y’S 400 

8 ’ ’ 

13 17 17 

4 2 4 2 5 0 

12 ’ * 

13 13 f 

W * T 

GOO ’ 7o0 

2o 16 4 


1 0 2 23* 2 0 

6 C 10 

5 5 5 

2 • ? 

2» 15 **5 

5 5 t 

*•20 ? 7 


Turkey 

breeders 

15 

2400 

400 

1 5 
T 


2 25* 
75 
5 

? 

15 


‘ National Ke««arch Council Pablication 301 January 19>4 

* May be ntamin K or pro-vitanun A 

’ It M not necessary to incorporate aU of tb s calcium m the mixed feed 
Calcium supplements fed free cho ce are conndered as part of the ration- 

* At lea_t 0 4o per cent of the total feed of starting chickens should be m 
organ c phosphorus The same ts true for poults Approximately 30 per 
cent of the pho«phortis of plant products is non phytin phosphorus and may 
be cons dered as part of the inorganic phosphorus required 

* This figure represents added salt or sod um chloride 


Vitamin Bu — This Mtamm is probabit requiretl in the 
ration bt all tounp growing animals including the chick 
It IS also ser\ neccs.sar\ m the ration of breeding hens 
Rations containing adequate amounts of fish meal meat 
scrap and milk protiuets are not likeh to be deficient m 
\itamin Bu but increased dependence on plant protein 
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vide ample opportunitj for evcrcise The si mptoms and 
the remedial measures suggest a connection betneen gout 
and \ntamm A deficiencj, though man> more fouls are 
affected by a deficiency of ntamm A than e\er shou Uie 
characteristic sj mptoms of gout 
Similar conditions are commonly obsericd m aaian 
monocytosis or blue comb, i\liicb is discussed in the to ow mg 

pyrosis — Perosis, or deforming leg ueahness, also ca,!led 
hoch disease or slipped tendon, is often confused mth rickets 
m spite of tlie fact that the bones are uell calcified and hard, 
in contrast to the poorly -calcified, soft bones that characterize 
rickets The legs become bowed, or badly tuasted, and the 
Achilles’ tendon slips out of its normal position there is 
usually an enlargement and flattening of the hock ]omt, and 
sometimes of the entire shank . , , i , i 

The conditions under which perosis is most likely to oe 
encountered m the field include the feeding of rations con- 
taining a high percentage of com, and the addition of steamed 
bone meal to rations m which the chief protem supplement 

IS meat scrap . , * p a 

It IS now kno-wTi that several different factors ma> be 
imolved m the production of perosis Rations high in 
phosphorus 'uere earlj found to cause trouble, especia } i 
the> were also high in protein The condition most often 
results from a lack of manganese in the ration, and can usually 
be prevented bv including 4 to G ounces of manganous sulfate 
in each ton of feed Perosis is also influence by a deficiency 
of cholme or of biotin Tortunately, neither one is likely 
to be deficient in normal farm rations , . » 

L>ons and Insko (1937) lia-ve sho^\*n that a diet low m 
manganese, which produced a high percentage of slipped 
tendons when fed to young chicks, was responsible tor an 
abnormahta in cluck einbraos known ns 
and greatK reduced the hatching percentage 1 le ro 
was completela preaented b\ injecting small amounts of 

manganese directb into the white of tlie eggs 

Caskei, Norns and Ileuscr (1944) ? chrome, 

congenital ataxia in newK Intcht^ chicks puset )\ 
ganese dcficicncN in the ration of breeding hens i 
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\nde ample opportunity for exercise. The sjTnptoms and 
the rem^ial measures suggest a connection between gout 
and vitamin A deficiency, though many more fowls are 
affected by a deficiency of vitamin A tiian ever show the 
characteristic symptoms of gout. 

Similar conditions are commonly obsened in avian 
monocj’tosis or blue comb, which is discussed in the following 
chapter. 

Perosis.— Perosis, or deforming leg weakness, also called 
hock disease or slipped tendon, is often confused with rickets 
in spite of tlie fact that the bones are well calcified and hard, 
in contrast to the poorlj'-calcified, soft bones that characterize 
rickets. The legs become bowed, or badly twisted, and 
Achilles* tendon slips out of its normal position. There is 
usually an enlargement and flattening of tlie hock ^oint, and 
sometimes of the entire shank. 

The conditions under which perosis is most likely to be 
encountered in the field include the feeding of rations con- 
taining a high percentage of com, and the addition of steamed 
bone meal to rations in which the chief protein supplement 


is meat scrap. 

It is now known that several different factors may he 
involved in the production of perosis. Rations high jjj 
phosphorus were early found to cause trouble, especially ff 
they were also high in protein.^ The condition most often 
results from a lack of manganese in the ration, and can usually 
be prevented by including 4 to 6 ounces of manganous sulfate 
in each ton of feed. Perosis is also ii^uenc^ by a deficieney 
of choline or of biotin. Fortunately, neither one is 

to be deficient in normal farm rations. 

Lvons and Insko (1937) have shown that a diet low in 
manganese, which produced » high percentage of slippy 
tendons when fed to young chicks, was responsible for g 

abnormality in chick embryos knovm as chondr^ystrophj. 
and greatlv reduced the batching percentage. The troubU 
was completely prevented by injecting small amounts of 
manganese directly into the white of the eggs. 

Caskev, Norris and Ilcuser (1944) observed a chron|, 
congonit:-.! ataxia in newly hateW ch.cfa caused hy « ^c. 
gancse deficiency in the ration of breciiing liens. The 
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became less evident, but did not entirelj disippcar, as the 
chicks grew older Offspring of ataxic parents were normal 
when both were fed a norma! ration cont lining adequate 
amounts of manganese 

Briggs and Lilhe (1940) ob'^ened perosis in joung chicks 
fed 0 5 per cent thiouracil over a penod of five weeks It 
was not prevented bj adding manganese, choline, niacm, 
biotin, or nhoflavin to the csqicritnental ration, and tlie 
authors suggest tliat thjiroxinc ma> aid in prev enting perosis 
under normal conditions 

Anemia —Mention has been made in previous chapters of 
anemia as a sv^aptom ae-companvmg specific disease condi- 
tions The rations commonlv used for voung chicks would 
never cause nutritional anemia but it has been observed 
that ehicLs which are kept on an exclusive milk diet become 
sev crelv anemic bj the time thev arc three or four w eeks old 
The condition can be relieved bv the addition of iron and 
copper salts to the diet 

Goiter — \lthough unknown m manv parts of the country, 
goiter does occur in fowb Kernkamp (1925) has desenb^ 
2 cases of simple colloid goiter which occurred in Minnesota 
In one of these the thvroid was greatlj enlarged, measuring 
*1^X25 cm ^^elch (1928) savs that goiter in poultry is 
V er> common m Montana TTie enlarged thvTOid, frequentlv 
as large as the thumb, is entirely concealed bj the feathers 
and is therefore, not commonly noticed Melch further 
states that the owmers of goitered flocks hav e alwav s reported 
that egg production and general health were normal From 
this it would appear that goiter does not hav e anv important 
effect on the health of fowL 

Hollander and Riddle (1940) described the occurrence of 
many cases of goiter m pigeons reared on Long Island and 
m Sumter, S C Small supplements of potassium iodide 
added to the ration cured and prevented goiter in adults 
and m newJv hatched squabs 

Attempts to show that chickens need more iodine than is 
obtained m ordmarv poultrj rations hav e not been successful 
Hamilton and Kick (1930) m Illmois, using joung ^^'hlte 
Leghorn chicks of the same mitial weight and mdivndual]> 
fed so that they receiv cd approxunatcb the same amount of 
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food, were luinblc to find any infinencc on rate of growth 
from the feeding of potassium iodide at the rate of 0.5 or 
1 mg. daily for each 100 grams of body eight. Forbes 
and associates (1932) in Pennsylvania fed iodized linseed 
meal to Wliite Leghorn /cniales from hatclnng time to tJiirtj- 
two weeks of age, at a rate supplying 0.05 gram of iodine 
per 100 pounds of chicken per day, and were unable to ob- 
serve any certain elTcct of the iodine on growth, mortality 



Fia 65 — The condition known as perosis, or slipped tendon. 


or egg laying. The quantities of iodine required are so very 
small that positive results could hardly be expected except 
in regions T\here iodine is knotvn to be lacking in the natural 
vegetation and water supply. 

Wilgus and co-workers (194S) studied the iodine re- 
quirements of chickens through several generations, using 
histological evidence of goiter as the measure of iodine need. 
They concluded that practical rations should contain from 
0.5 to 1.0 mg. of iodine per pound. 

Wilder, Bethke, and Record (1933) found that the iodine 
content of hens’ eggs varies directly with the amount in the 
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ration The feeding of 2 and 5 mp of lodme dail> perhen, in 
the fonn of dned kelp, iodized linseed meal or potassium 
iodide, increased the iodine content of the eggs approximatelv 
75 and 150 tunes, rcspectueK The amount of iodine in the 
eggs ssas independent of the form m which it was fed, but 
the percentage of iodine decreased imraeiliatclj when iodine 
feeding was discontmued 

Other Troubles —Several workers hive ob<!cned an un- 
usual amount of "pasting up in v oung chicks when so\ bean 
oil meal is used as the chief protein supplement Berg, 
Bear«c, and Miller (1945) reported increasing amounts of 
pasting up as the lev el of protein in a soy bean oil meal ration 
was raided from 18 to 24 per cent The condition i> likelv to 
be aggravated bj brooding tempentures which are either 
too high or too low 

Tavlor, Lcmer and DeOme (1944) reported that a ration 
containing 53 per cent of com when fed continuouslj from 
hatching time to the end of the first lav ing y ear, produced 
significant!} higher laving hen mortahtv than a similar 
ration in which a large part of the com was replaced bj 
baric} and alfalfa meal Differences in mortahtj were seen 
in ruptured and flabbv ova, occluded oviducts, reverse 
peristalsis, and prolapse It seems probable that these 
troubles aro^ from nutritional deficiencies of com rather than 
from an} toxic substance contained in com gram 
Charcoal has often been recommended for its supposed 
beneficial effects on chicks and hens Actuallj it mav be 
harmful because it can inactivate most of the vitamin A, 
\ itamm K, and riboflav in in a chick ration 
Since poults held without water for the first seven dajs 
after hatching had loose, slim} gizzard linings, Hammond 
(1944) concluded that failure of poults to leam to drink is the 
pnmarv cause of loose, slimv gizzard linings that accompany 
earl} non-specific mortahtv often observ ed m turke} poults 
It is especially important for bab} turke} s to leam to eat 
and dnnk at an earl} age Chilson and Patrick (1946) 
found that withholding feed and water for twent}-four, 
fortv-eight, and ««vent}-two hours after hatching resulted 
m mortahtv to twelv e weeks of age of 5, 12 and 29 per cent, 
respective!} 
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Chapter 10 

MISCELLANEOUS CONDITIONS 


Among tlie troubles encountered in poultr\ flocks are raan\ 
M’hich either are not caused b\ speciflc disease o^anisms or 
belong in a group of diseases of which the cause has no . 
been clearU demonstrated 


AVIAN MONOCYTOSIS 

This disense ot unknown cause has been called bj 
names, such as pullet disease, blue ^^nib, \ o 

contagious indigestion Jungherr and ^ x 

proposed the name avian monocj'tosis ns a P 

scientific terra ^ ^ .p 

It occurs most often m pullets fi\ e to se\ en mo » 

usually when they are in prime la>ing wn * . A 
affects birds of both sexes, has been reported m i.. „ 

more than two montlis of age and occasionally ^ 

or older hens Since it often strikes witiiou w S 
affects a high percentage of the flock, it can e a . f-ojv] 
terms of lowei^ egg production Incidence is ^ «^Ie from 

> ear to year and to date has been greatest m tie n ‘ ^ 

and north central states The d-’^th loss is usually low 5 
to 10 per cent, but may' be higher Morbi i . 
from 10 to 100 per cent . , 

Clnracteristic symptoms are depression ^ 

marked c\anosis or darkening of the com > an -pstended 
pronounced watery diarrhea The crop is 

w ith fowl and water which do not mo\c into 

ti\e tract The food in tlie crop soon turns sour 
offensu e otlor There is usually a high Veins in 

tion, shown by dry sUn and thin legs and s i 

the shanks often become plainly ■' isihle , i 

Layang flocks drop sharply m egg produa.on and 

Usually slow m reco\ enng a normal rate o ay 
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Cole (19o0) found sijrnificant strain differences in mor- 
tahu from diH-a^e, with los-ea ranpng from 0 to 7 4 per 
cent He aLo reported sijmificant differences liet^secn sire 
families within the mo-t ^uH-eptiblc strain, and betneen dam 
families Tiitlun sirc^ The data of "Moultne, Cottier and 
King (195o) support this \ien 
Postmortem appearances include a chalkj condition of the 
pancreas, enlarged kidnexs which are pale m color liecause 
of accumulated urates, distended ureters which often are 
clogged with cnstala of unc acid, and a necrotic or 
spotted h\er There is u^ual]> abundant e\idence of 
dehjdration 

*^6 blood IS t%’picalK \er\ concentrated and dark in 
color The concentration make^ it difficult to draw blood 
samples The unc acid le\el of the blood is \erj high, and 
thu. 13 probahlj the ultimate cause of death in affected 
specimens 

The nature of the di'case is «uch as to suggest that a 
filterable \ irus probabh in\oUed, but it has not jet been 
demonstrated that this IS the «ole cause ^aller(1944, 1945) 
wdated a filterable agent from the blood and h\ ers of acutelj 
affected live fowU \ vacctne which he prepared from the 
dried chono-allantoic membranes of infected embrjos ap- 
peared to give «ome measure of protection 
There i> no known «q>eci6c treatment or method of pre- 
vention Pota« lum treatment 'eem^ to be helpful Since 
the birds uaiiallv have little appetite, treatment is best made 
through the drinking water Because of the ertreme dehj- 
dration, watermtakeshouldbeencouragedmeverj wav pos- 
sible 

Connecticut workers reported favorable results from the 
addition of 2 per cent of mola^sea or 0^ per cent of muriate 
of jxita h (at least CO per cent J\*0) to the dnnking water for 
a period of four or five dav& This waa followed bv 1| per 
cent of muriate of pota-h m the ma.'h for ten to fourteen 
da% s Thi-5 treatment helpe to allev late the Lidnev damage 
caused bv the dL«ea=e Other workers have found anti- 
biotics e'peciallv aiireomv cm* and terTam^ an * to be effec- 
tiv e when f«l at lev eU of 1(X) grams per ton of feed 
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bluecomb disease of turkeys 

The term bluecomb disease is CV'ide 

ease that affects turhejs of all ”S • of chickens, 

similar to a^iall monocytosis or p _ enteritis, mud 

It has been described as has 

fever, and transmissible enteritis. i * characteristics 

not been completely idcntifieil but has 
of a \inis 



Tia CO— Cmacnlionandddi>dralioi«<>^|>«“^™“j^)'’ ^CmMV ol 

mtcctad pauU (Ir/O compared a.th a nomal poua 
Minnesota Aaneultural Expenment Sta ««»» I 

It affects turkeys of all ages. 1" foO ™r wnt?"*!^ 

ma\ be high, from 10 per eerit I" ® ^ < t,, o per cent to 

growing birds die loss may be low, ro „„„i!ly low. 

10 to 20 per cent. In mature fowl « F '^nVof the sear 
The disease may be cncountcwl m . ‘ ,,tin„ous rearing 

p..rticularly on iurkey farms that hare a contmuo 

program. 


2S4 \riSCFLLA\EOUS C0\DITW\S 

In ^ oun^r poults the disease ma\ be noticed as earlv as the 
fourth or fifth da^ following exposure Tlie poults appear 
lutless and =eek heat Thtre are waterv droppings The 
poults Icr^ weight and become emaciatetl Their tempera 
ture IS usualb below normal 

In growing turke%s the disca e urtall' affects the flock 
sucldenK Thcrt is a sudden drop in feed and water con- 
sumption and the droppinjs arc waten and browntsh in 
color Tlie bird-> appear IbtleSN and the color of the head 
and skm appears dark and eaanotic The bmls lo«e weight 
rapidU 

Po tmortem appearance is not loo ■significant except for 
a 'pleen that Vi «maller than normal and the pancreas mai 
be thalki white and show small pinpoint area> of degentrate<l 
tv ue The mt<r«tina\ trart difm> the greatest change The 
contents of the «rrvaii and large intestines arc waters and 
there mn% lx? pre^nt mucous easts 
1 he (hagno-ia v-» ba'cd on autop^v findings and the histon 
< f the outbreak. 

IlecentU antibiotics alone and m combination with other 
dif motheraiK-utic a^€nt> have Ix-en u'H'd to treat poultrs 
fi(Kk‘> for aitan monoc'\to^l•> ami appc-ir to lx? the drugs of 
choice Hit! will not ctiiiipletch present an outbreak 

MTCOSES 

Hie mvcoscs or fungous diseases of fowls arc of three ^rts 
— aypcrgillosis, in whith the air passages are imohed, faiais 
which affects the unfeatliercrl portions of the head, and 
thrush, m which the mucous memliranes of the upper digcs- 
tne tract are affected Eadi u the result of a different 
organutn, but it » onl\ rccentlj lliat cicar-cut and definite 
classification has been made possible through admnees m 
sj stnnatic m' cologj 

Asperfillosis — Tins divasc, which in chicle lia.s often 
Ixrn called '1>roo<!er pneunoma *’ is tlie remit of invasion a* 
tlie air jassages, e-peoalK tlie lunp and air •acs, b\ the 
fungui itprri^illut Tlie mold ami its spores art 

widciv di«trn>ute«l and occur on man' organic rnalcnnU 
mch as straw, gram, and ^e like Tlicv arc cwnlv mbaleil 
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by fowls when in contact with the moldy materials Healthy , 
ake fowls may often inliale the fauUy 

ill effects, bnt when resistance is lowered th ^ > 
nutrition, through close confinement m ^amp quartern, or m 
other ways, inhaling of the <>rEa“sms may be fo lowrf^bj 
disastrous results. It is also probable tha 
variation in individual resistance to the of writers 

The symptoms have been describ^ by a "J^iot 

They usually appear in eight to twelve days " , activity, 

according to Guberlet (1923), and consist o fniWed bv 

diminished appetite and slightly darkened co ’ 
droopiness, ruffled feathers, high body emp ‘ 
darkened comb, complete lack of "PP" ' 5 b , emacia- 
As the disease progresses tliere is iValwavs a 

tion and weakness. In the advanced staps ,1 breath- 
typical foul odor preset. “^fe?fou^r or five days 

mg, sneezing and „,ss into a comatose 

the fowls become prostrate, graduallj pi 

condition, and die. , . hmnchial 

At autopsy there will be found in B 

tubes and trachea masses of mycelia and s]i 
of white, gray or greenish 

of a pinhead to that of a sm.all pea. ^ J,:„rn«;poDic exam- 
requires the identification of the fungus 3 . lesions, 

ination of the filaments and spores taken 

Guberlet (1923) reports a ® d^Isa (1933) 

cent in certain flocks in Oklahoma. Sa ‘ S ‘ ^ voung 

describe a case In which the mortality m a .. ^ 

chicks exceeded 90 per cent. Dry' corn en l^e f™m 
bottom of a silo had been used as litter and it nas 

carry the fungus. „„H,reaks of Aspergill"^ 

H^son emp reported thus confirm- 

funiigatiia infection m the eyes of bal\ 

ing similar obse^^’atio^s by Reis in lirazi . „„_,.-j,:nosis in 

Moore (1953) reported sever,al cases of a^^^ 
turkeys, and stated that it not onl\ P™ . / ^vhich are 
toms but lowers the breeding efflciency of those 
loss severely nfTccted. . , nnneared, treat- 

After the s\Tnptoms of nspert;;illpsis simply a 

mentis quite ineffective. Prevention appears to be . 
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matter of avoiding the use of any moldy litter or grain, and 
of keeping the fowls in good physical condition by the use 
of adequate rations and drj', clean, uncrowded quarters. 
Daily stirring of the litter in the brooder house, especially 
around and beneath the hover, makes conditions less favor- 
able for growth of molds. 

Favus.— This rather uncommon disease is a primary cuta- 
neous mycosis characterized by yellownsh-white, scaly lesions 
on the unfeathered parts of the head, particularly the comb. 
In severe cases it spreads to the neck and body, causing the 
feathers to become brittle and break off. Since it may be 
transmitted to man, care should be taken in handling affected 
fowls in order to avoid introducing the organism into cuts or 
scratches. 

The cause of this disease is the fungus Achorion galUnas. 
It may be spread from fowl to fowl by simple contact, and 
it is therefore important to isolate affected birds as soon as 
they are discovered. 

Beach and Halpin (1918) were unable to produce the dis- 
ease by feeding material taken from the combs of affected 
fowls, or by making intravenous injections, though it was 
easily transmitted by rubbing the material on the scarified 
combs of healthy fowls. These same workers report indiffer- 
ent success in treating the disease by the usually recom- 
mended methods. They found, however, that it could be eas- 
ily cured, except in severe cases, by one application of an 
ointment of formalin and petroleum jelly. To make this 
ointment, petroleum jelly should be placed in a jar which 
can be tightly sealed (such as a Mason fruit jar) and melted 
by setting the jar in hot water, the petroleum jelly is 

melted add 5 per cent by weight of commercial formalin, 
tighten the cover immediately, and shake until the petroleum 
jelly hardens. One application of this ointment, rubbed 
thoroughly into the lesions, was sufficient to cure 50 out 
of 52 cases of fa\'us. 

Riedel (1950) was able to infect chickens mth Achorion 
paltins' only after scarification of the combs. Three weeks 
later the growth of the fungiu? was immediately arrestee! by 
the application of a 2 per cent solution of quaternary' ammo* 
nium compounds consisting of equal parts of alkj'l-dimethyl- 
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benz^l-ammonium chloride and 

zc-l-ammonium chloride. The fungicide shon ed no ci .donee 

of either dermal or ocular toMCity- :„„nrtance thrush 

Thrush.— Although not often of gre , (1933). 

may assume serious proportions, as sho 

He reported a loss of (54 per ce^among . ^ -g ggg 

plant, and a total loss of 10,000 <=>»‘=k^ Wso 

put out by a commercial hatchery. The 



Fig 67.— -tn mvtrted crop of o <■/ 

(moniliasis) The whitish round ulcer® 

AgnaiUur^ Expenmeni Slaiton ) 

been recognized in turkeys, pigeons, pbeasnn , q 


gnized in tiirkep, P^5®”^V^T„nclierr, by^bitisb 

grouse. It is characterized, according , or mucoid 

ulcers of pseudomembrane m the c P* . gizzard, 

deposits in the proventriculus, an ns to be easily 

The lesions in > oung chicks are often so small ns 

overlooked. ^ . 1 ,- veast-like fungus 

The condition is primarily - ' snecics. Yeast- 


CimrfiiaTtTcaasrand mote' rarely SStc . 

hkc fungi do not appear to , , 1 ,^ etiological impor 

diseases other than thrush cases, a 
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tance of the organisms has been shown b\ epKlemiolopcal 
pathological and cultural eaadence Junglierr nas able to 
reproduce tlie disc4ase b\ feeding fecal material from diseased 
chicks and h> in3ecting ftmgws cultures of the Candida albi- 
cans Upe 'Ilie aacrage period of incubation under expen- 
mental conditions was thirt>-one tla\s 'Ihe fungus v^as 
isolated from the crop pro\ entnculus gizzard, gall bladder 



fiQ OS — Section tlirough tbe crop of s etueV affected with thruab or 
eour crop (moniliasis) sbovruig roowlike threads of Candida albteant invad 
•ng the mucous membrane (X 200 ) {Courtesy of Storr* Aanculiural 
IStpenmenl Station ) 


and intestme of affected chickens Yeast like fungi n ere alsc 
recotered from the cloaca of !a\ing hens affected with a 
moist tj-pe of "tent gleet ” 

According to Saunders (19-18) Candida seems to form a 
part of the normal flora of tbe human and animal digesti'e 
tracts Int asion of the tissue probably occurs onij under 
the influence of some predisposing factor For a reliable 
diagnosis actual tissue in\ asion should be demonstrateil 
histologically, and in wet prejrarations from lesions There 
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TUVORSOI Tin FOUL 

15 little or no e\ idence to slion tint tlic disease is tnnsmitted 
from animals to man 

It IS not kno^^^l wlierc nor how long the orpnisms . 
persist outside the animal bodj , nor just how the isease is 
normallj transmitted Jungherr has presented eMdence 
which indicates that it maj be transmitted through the 
agencj of the egg, presumablv on the shell 
Treatment of thrush is ineffectue, so far as knoum, as the 
fungus IS highlj resistant to the common disinfectan 


TUMORS OF THE FOWL 

Tumors (neoplasms) are of frequent occurrence m 
fonls and. as in the higher animals, .are of 
tvqies They affect % anous organs and structures o 
and may attain a relatu elj enormous size ^ 

have not been considered as important from an 
standpoint, but it now appears that either their . 

on the increase or more care is being taken to rep 
occurrence j 

Tumors are masses of new tissue that gro^ m ep 
of the mechanisms which regulate the growth ° » ,1 

the body They are made up of tlie same 
that exist m the normal body Man> pecuhari les 
ited by neoplasms in their growth as, for »amp e, 
ence of a lipoma (fat tumor) in an extremely 
devoid of any normal fat Tumors are named ro 
of cells of which they are compris^, not from i 
part of the body in which thej are located 1 nnnpnded 
IS used to designate a tumorous condition, ^ „ 

to some word which indicates Uie tjpe of tissue const 

the tumor, c j , osteoma, a bone tumor, lipoma, 

or mjoma, a muscle tumor «„iocm<5— be 

Tliere are tw o principal clinical tj pes o ne p 
uign and malignant Benign tumors ^ tumors 

tral growth and arc not in\asi\e, whereas ig 

attack and replace the surrounding tissue ^,)o irrepar- 

do not spread from one organ to another, ™ .jjtcrfcrcncc 
able damage bj their growth and subseque 
JO 
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n itli come of the \ itnl both functions Mnliffnant neopl'i'ms 
on the otlier bind, are prone to spread or metastasize and ma\ 
thus be found in\ oh ing scxeral structures, ultimatelx dcatroj - 
inp and rephcinp them 

'fhe cause of tumors is not knotsTi, but ccNcral theories 
ha\e been ad\anccd to aecount for them Among the 
In^iotheccs are (1) the mi«placcment and subsequent unre- 
Stnined growth of cmbnonal ccHs, and (2) the release of a 
group of cells from the growth restraint ordinanlj tmpoced 
upon bod\. tissues Imtation is knowm to induce tumor 
formation at times, and the ciqicnmental injection of certain 
untating substances is followed in mans instances b\ the 
production of neoph'ras 

Abnormal actuitj of tissue max aho be productive of 
tumors Tlie frequenev with which ovanan tumors occur in 
fowls 13 well known, and tins has been asenbed to the ctcep- 
tional state of activitv to which the ovor> has been brought 
bv celectiv c breeding for egg production It lias been shown 
ID some instances that the cause of certain fowl tumors is a 
filtenble agent, which upon injection regularh produces new 
growths As a rule however, tumors are not transmissible 
Age IS apparenth a factor in the incidence of neoplasms m 
fowls, for tbej arc far more prev alent m birds ov er two j ears 
of age than in voungcr fowls 

A detailed descnption of tumors is not within the province 
of this discussion, and onlv bncf mention will be made of a 
few of the tj^pes more cotnraonlv found in fowls The reader 
who wishes to obtain full details regarding neoplasms will 
6nd abundant information in the list of references at the 
cIo«e of this chapter 

Sarcomas are malignant growths bav mg their ongin m con 
nectu e (supporting) tissue Thej are of frequent occurrence, 
and one fv-pe (Rous sarcoma No I) is capable of being regu- 
larlv transmitted from bird to bird Sarroma mav be found 
m practicalK everv part of tb«* bodj, especially in the skin, 
penosteum of bones, bone-marrow and cartilage, and less 
frequently m the respiratory, reproductive and urinary 
organs 

Tumors of this tvpe frequently combine with other neo- 
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plasms to produce a mixed tumor If, for example, a sarcoma 
IS associated with a tumor having a glandular structure, the 
resulting combination would be termed an adenosarcoma, if 
with a fibrous-tissue tumor, the combination would be a 
fibrosarcoma, and so on Adeuosarcomas, Ijmphosarcomas 
and mj'xosarcomas ha\e all been reported as occurrmg in 
fowls Other connects e-tissue tumors include the hpoma 
(fatty tumor), the mj'xoma (mucous tissue tumor), the 
chondroma (cartilage tumor), and osteoma (bone tissue 
tumor) Manj other tj^ies and combinations exist m the 
connective tissue group, but most of them are of rare occur- 
rence in fowls 

CaTcinomas are malignant tumors of epithelial origin, and 
do not occur so frequently m fowls as do the sarcomas They 
often combine with, other tyqies of tumors Squamous epi- 
theliomas are malignant carcmomas occurring m the skin 
and membranes lined with squamous epithelium Epitheli- 
omas have been reported as occurring m the kidneys and 
ovaries of fowls 

In a study of tlie frequency of occurrence of tumors m 
fowls, Peldman (1927) found leiomyomas, lyrniphocytomas, 
IvTnphosarcomas, cy stadenomas, adenocarcinomas and car- 
cinomas Mathews and TValkey (1929) state that lymphoid 
tumors are of frequent occurrence in fowls, and describe in 
detail their findings in a senes of I6S cases of such neoplasms 
The growths were found m birds ranging in age from six w eeks 
to three years In one outbreak the mortalitv was 30 per 
cent diinng the first three months The symptoms were 
listlessness, capricious appetite, gradual emaciation, rough- 
ened feathers, diarrhea in the final stages, pendent abdomen 
in some cases, sunken eyeballs and pallor The postmortem 
changes were subcutaneous edema along the neck and ster- 
num, with diffuse or nodular tumor formation The tumors 
were found m the ovarv, liver, kidney, spleen, pancreas, 
proventriculus, gwzard intestine, heart, lungs, muscles, 
testicles and thyToids Deqnte the fact that this senes of 
tumors v\ as purely 1\ mphotd in nature, the authors state that 
they should not be confused with tlie tumorous swellings 
sometimes ob«crvc<l m ‘‘fowl paralysis ” 
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REPRODUCTIVE DISORDERS 

Vanous troubles associated mth the reproductive organs 
of the hen are common in poultrj flocks and, taken together, 
cau'e a considerable loas Manj of them are not amenable 
to treatment, but because of their importance thev arenorlby 
of some consideration 

Abnormal Eggs — Man> sorts of abnormal eggs are pro- 
duced b> fowls at different tiroes Soft-shell or shell-less eggs 
maj mult from an insufficient supply of shell-forming ma- 
tenal in the diet, from premature laving before the shell was 
completely formed, or from a failure of the uterus or “shell 
gland” to function properlj Correction of the condition 
has sometimes been obtained bv the feeding of calcium 
gluconate, this salt apparentlj having the propertj of exert- 
ing an immediate influence on shell formation 
Double-j olked eggs are quite common Tbe> are laid b> 
a rather small percentage of the females m a flock, and are 
more hkel> to be laid bv pullets than by hens Tnple- 
5 olked eggs are rare Either kind results from more than 
one j oik being in the ovnduct at a given time 
Fggs are sometimes laid with more than one shell covering, 
with rough wrinkled, or otherwise abnormal shells, or with 
foreign bodies such as blood dots within the shell So far as 
IS known there is no cure nor any preventive for these con- 
ditions Such eggs can be detected readilv by candling 
Cage Layer Fatigue —This name his been given to a con- 
dition which occurs in piiHots kept in individual cages, and 
described as a tv pe of leg trouble which disappears when the 
sITected hirtls are removed from the cages Francis (1957) 
reporteil significant differences between strains in the occur- 
rence of the disorder It has l>een suggcsteil that s nutn- 
tmnal dcficiencv of some kind u* responsible but no specific 
cause has v et been demonstrated 

Egg -bound — Foultrj men describe a hen as being “egg 
bound” when it is obv lous that she is trvnng to lay an egg 
and cannot do so The condition js similar to that of diffi- 
cult partuntion in mammals It ma} result from inflamma- 
tion of the ov iduct, partial paralv sis of the muscles of the ovn- 
duct, or the production of an egg so large tint it is phj sically 
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impossible for the hen to Ia> it Less frequently , it may re- 
sult from actual obstruction of the o\uduct by a stricture, 
or by twisting of the duct m sudi a way as to close it, or by 
the accumulation of exudate following se^e^e inflammation 
^lany cases of egg-bound reco\er naturally without treat- 
ment It IS often possible to insert a finger, well lubricated 
with carbolized \asehne, into the cloaca, and by manipula- 
tion with tlie other hand to expel the egg If this is not suc- 
cessful, the egg ma% be brought to a position such that tlie 
end of the shell is externally \isible and held there while 
the shell is broken and the contents and pieces of shell re- 
moved Injections of cold water two or three tunes daily 
for a few da^s mil be helpful The fowl should be kept as 
quiet as possible until it appears to be normal again 
Eversion of the Oviduct —This condition, which is often 
referred to as prolapse or ‘ blowout,” is commonly the direct 
result of straining on the part of the bird m an effort to Jay 
It often follows the condition of egg-bound, which has just 
been described TJie oiiduct is highly congested and with 
the cloaca, is e\erted through tlie ^ent If not disco%ered 
promptly, it mai easily be the immediate cau^e of an out- 
break of cannibali^im m the flock, because other birds m the 
flock w ill pick at the extruded mass until the ^ ictim is killed 
It IS also possible for picking to be the inciting cause of 
prolapse Females whicli haie been picked inside the lent 
may, because of the ensuing inflammation and irritation, 
continue to strain in an effort to dislodge the irritating 
maternl and e\ entually e^ ert the do ica m a case of prolapse 
Scott (1948) has bbscned numerous c«'ises o! such picked 
mdiNiduals m a flock where a few cases of prolapse ha\c 
occurred 

Stafseth, Thompson and Grey (1932) made rather extensive 
observations of tlie occurrence of this trouble in hlichigan 
flocks No specific cause was found, but the authors incline 
to the opinion tliat “prolapse is a symptom of certain dis- 
eased conditions in the intestine and more rarely in the o\ i- 
duct Hens in their first year of production, and especially 
IMntc Leghorns, arc the chief sufferers We agree with 
others tliat prolapse of the rectum and oviduct and eversion 
of the cloaca are usually associated “ These aiitJiors 
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further state that “as a cause of the intestinal inflammation 
so frequently found in these birds, Tre feel that trorms and 
coccidia play a \er> important part, and the reason for less 
prolapse occurring in older birds than in joung ones ma\ 
he in acquired immunit} and not merely in physical strength 
acquired ivith age ” 

Burmester (1948) found that White Leghorn females im- 
planted irith pellets of the male sex hormone had a signifi- 
cantlj higher incidence of prolap^ than did their sisters 
implanted vrith female hormone. He suggests that certam 
mdiiiduals haie a tendencj' to prolapse either because of 
insufficient estrogens or because of cxcessKe amounts of 
androgens The effect is presumablj brought about b> 
hormonal influence on ligaments of the ox iduct, spread of the 
pubic bones, «ize of the cloaca and \ent, and pliabflitj of 
the abdomen 

^Vheeler and Hoffmann (1948), on the other hand, re- 
ported four ca^ of prolapse in joung cockerels following 
implantation wth 15-mg pellets of diethjlstilbestrol at 
iwelxe weeks of age Thej , too, feel that prolapse and pick- 
out are m «ome ^ aj associated with the estrogen Icn el of the 
blood rather than with «traming, constipation, intestinal 
imtation, and the like 

If prolap'C is discovered in time, treatment is often suc- 
cosoful The prolapsed tissue should be carefulK washed 
With warm water and gentlj put back in place. The fowl 
should be isolated and kept as quiet as po^ible for a few 
dajs, and it is well to inj^ cold water or to insert a lump 
of ice into the cloaca two or three times dailj in order to 
relieve the congestion and to promote contraction of the 
parts If the condition recurs in the same bird, it b rarelv 
worth while to giv e another treatment, the best procedure 
being to dispose of the fowl. 

Eapture of the Oridact- — It sometimes happens that m 
cases of complicated obstruction of the oviduct, the walb of 
the organ rupture and permit the contents to escape into the 
abdommal cavdtv The trouble b not common, and usuallj 
is not found until a postmortem examination b being made 
of tJie affected fowl. Pearl and Curtb (1914) were able to 
show that rather extensive ruptures of the upper part of the 
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OMcluct, if uncomplicated bj obstructions in the duct, will 
heal spontaneous!} Thej remo\ed large pieces of the om- 
duct wall in experimental subjects and were unable, at later 
autops}, to find «nii^ eMdence of injur} other than a small 
scar 

Fmnc and ike (1951) described a t\pe of !iereditar\ 
atresn of the o\ iduct, ohseiw ed m a flock of lute Leghorns, 
which the\ designated as atresia utlimi Temalei de\elopcd 
normallv hut were unible to Ia\ because the OMdiict was 
ruptured at the isthmus The o\ar} was normal ‘^o tint 
growth ind oMilition of }olks proceeded normalh Yolks 
ne%cr reached the uterus, but passed instead into the hod\ 
ca^ it\ w here tlie\ caused peritonitis and death 'I he females 
usualK died at fi\e to six months of age sliortK after egg 
laMng would begin in normal piiUcts In nfTccted malts 
there was clear rupture of the right seminal duct 

Salpingitis —This is a term used to designate an inflamed 
condition of the o\ iduct, in winch no specific causati\ c organ- 
ism has been found There is a discharge from the mfiained 
ductwhich causes irritation of the \cnt and gi\ts n “smear} “ 
appearance to the feathers just below it It is a condition 
which predisposes the foxil to egg-hound, proltp«;c ind 
cannibalism by other birds 

Treatment of salpingitis consists of the is^ofation of afTictcd 
fowls and washing of the cloaca and lower portion of the 
OMduct with warm salt water (2 lc\tl tcaspoonfuls of salt 
to 1 quart of warm water) Tins is best done b\ using a h.ml 
rubber sNTingc witli n blunt no'^c and gentU irngiting the 
in\oUcd organs Since the trouble has heen reportcil ns 
sometimes traceable to infection with Salmonclht puUorum, 
it would he uiiwi'se to use for breeding purports an} nfltctetl 
fowls which ma} rcco\er 

CloaciUs — Ihis IS an ulct^ltl^e condition of the cloaca 
and ^ent, actoinpamtd b} an otTenMNc odor, and is often 
referred to as “\cnt gl4*ct It is u^ualK dcvcrilicd as a 
\encnal disease of fowls, but the causati\< organism 1ms 
not Ixxn isolatetl 

'n»c work of Goldlurg and Ueii'on lOJl). Gwnlktn 

(I02a), and Schcrago (I92o) indicates that the di‘«<n>c can- 
not projKri\ Ikj rvganlw! as infectious or contagions, at least 
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Ciner (1932) states that it can be quickly and effectively 
controlled by either one of tno methods It the chicks are 
being raised mdoors nhere electric cnrrent is available, he 
recommends the use of 60-watt or lOO-watt natural colored 
ruby Mazda bulbs, glass not inside frosted, to light the 
brooder room All other light should be excluded Reflectors 
to concentrate the light on the feeding and watering ntensils 
are recommended With colony reared ffocks, or when elec 
tricity IS not available, it is recommended tliat the inside ol 
the windows be spraved with ridi, red lacquer For a paint 
that IS easily washed off at the end of the brooding season, i 
IS suggested that dark red, opaque, flat-finish, show-card 
color be used , * . 

From a practical standpoint it is much more important to 
provide brooding conditions which will make it unhkelj Uiat 
cannibalism will ever get started An important point in 
this connection is the maintenance of a moderate, even tem 
perature In addition the chicks should have plentv of room, 
indoors as well as out, with ample opportunity to keep busj 


at harmless activities , , 

There has been a prevalent feeling among practical poul- 
trvmen that free-choice feeding of oats was helpful m pre- 
venting or controlling cannibalism From a f°'“'-year stu j 
of this problem Miller and Bcarse (1937) concluded that oats 
fed as the sole cereal in a ration for grow ing and lav iiig pu e 
eonsistcntb and significantly reduced cannibalism bclmv 
that experienced with corn as the sole cereal borne i 
culty resulted from impacted gizzards and pendu ous c p 
in the groups fed the high levels of oats It ® 

that the oat fed groups were lowest in 

results suggest, however, that there mnv be some e i 

in high-corii rations wliieh is a contributing caiisc o can 


naiisin , 

The results obtained by Scott and co-workcre (19 0) on 
mtioiis high in corn but adcqiiaUlv supplemented " d ‘‘le 
niitrirnts in whicli corn is lacUng or dclicicnt *'1^^ , 

deficicncv of trvqitophanc or of nicotinic acid or lo , 

responsible tor liiaiiv cases of cannibalisni S( h i ' 

son mid 11 iiideiiicr (1917) observisl that 

Itself result in f. itlicr picking and canmbalisiii in Ugbo 
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chickens The\ found that qualitj of feathering T\as im 
pro\ed b> the "addition to a high com ration of those in- 
gredients iihich reduced feather picking and cannibalism 
According to testa made at the Beltsa ille Research Center 
and at the Uni\ersit> of Wi-^nsin, cannibalism can nearl> 
alwajs be checked b> the salt treatment This consists of 
increasing the salt content of the mash to about4 per cent mix- 
ture, if both gram and mash are being fed, or to 2 per cent if 
an all mash ration is used Feather pickmg or cannibalism 
uiU Usuallj stop promptlj, but in some cases the high ‘^It 
feeding maj ha\ e to be continued for three or four da> s It is 
important to use the high ‘yilt feeding for onl> a short tune, 
though it ma> be repeated at frequent intcr\ als, if necessarj 
Continuous salt feeding is much less effects e An alterna- 
te e method of geang the salt is to add it to the dnnkmg 
^ ater, for a half -day at a time at the rate of 1 to 2 tablespoon- 
fuls to each gallon of ^ater 

EDEMA OF THE WATTLES 

Tins 15 a condition m whidi the tissue of the u-attJe is filled 
aith inflaramatorj fluid so that the appendage becomes 
greatU enlarged In most cases onlj one attle is affected 
It 13 swollen and hot, red at first, turning to jellowish graj 
as the disease progresses In se\ere cases the swelling maj 
imoUe the head The liquid often becomes caseated into 
hard, cheesy nodules, which ma> be rcmo\ed without diffi- 
cult\ "Males are more commonK affected than females 
The disease usuallj runs a chronic course, and the death 
loss IS not high In reco\ered fowls the wattle which was 
diseased has a shrunken and wrinkled appearance 
The cause is not definitely known, but the organism of 
fowl cholera Porieurel/amuftocirfahasfrequentlybeenisolated 
from affected fowls and has been suggested as the probable 
cause of the trouble Bushnell and Twiehaus (I&45) state 
that the infection usually gams entrance through wounds in 
the wattle caused b^ fitting 
Delaplane and Higgins (IW8) belie\ e that in some parts 
of the countrj the respiratory form of fowl cholera, char- 
acterized by nasal discharge, swollen and distended sinuses. 
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and swollen ^\attles, is the most important ^sPimtoy dis- 
ease of bacterial origin Their studies .cate that su fa- 
quinoxahne used cont.nuousb at the rate of Of Pf 
the mash is of value m presenting the spread of the disease 

FROZEN COMBS AND WATTLES 

In the noraiem parts of the country it 
the combs and wattles, especially of male to become 

badly frozen during extremel} cold weather frpm.nnth 

wattles IS especially common because the> are so freqiientlj 
dipp d iMo ?hrdnnk.ng water The frosted P-ts - 
sw^en and extremely painful They turn blu.sh-red m 
color, and the seierely frozen portions slough ott 

It discoiered carlj , the affected parts |naj f th“w“ mrt 
with snow or cold water, after which t '^y ^ '’f f 
gre-xsed -With petroleum jcllj- Upg^ 

dlsco^crcd until the parts arc badly is oi^ten best 

to amputate the comb or wattles, 

ortler to facilitate a prompt rccoa cr> p.c S comb and 
c in be largely eliminated bj earl} dubbing of tlie comb and 

wattles, if desired 

NECROSIS OF THE BEAK 

Conklin and Jlaw (1930) hare 
which necrosis of the beak followed the g hrooders 

find} ground all-masl. ration to clucks m ‘'“‘‘'lO 
Some of the find} ground feed remniiied 
and adhcrerl to the outer edges of ‘>'%’’PPf ""3f.iTn7per- 
diblcs, setting up an inflammation o ti.pro was ulti- 

ni.lt.ng soconda.!} ,„teet.on In scaere 
mate itss of the lower mandible, and m a few c^s 
mandible as well The impaction 

about four weeks of age l^^l disinfecting tbe 

b\ removing the adhering food ma . rhnneing the 
month ,mrts to aaoid further q 

ritmn to one of more |,p r,,Ka-ialb tronblc- 

or will at fioiir middlings arc hkil} to I'c e I 
soun biniiM of their gluten contuit 
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PENDULOUS CROP 

Enlarged, pendulous crops are not uncommon, especially 
among the header breeds of fo^^ls. The loose, baggy condi- 
tion of the empty crop seems to cause little inconvenience to 
the affected fovrl, and treatment is not often worth while. 
It is probable that the condition can be greatlv relieved, and 
perhaps entireU cured, bj surgical removal of a piece of the 
cropKV\all. Tlic same general procedure as described for the 
relief of impacted crop should be followed in performing the 
operation. 



Fic 09 — Xecroais of the beaV (Courteay of W A ilato ) 


Ilinshaw and Asmundson (1930) reported observations on 
oc^rrence of this trouble in turkev’s, the j early incidence 
being 10 per cent of one flock in 1934. In a group of 200 
affected turkev s, 35 per cent recov ered, 35 per cent died as a 
direct result of the condition, 4 per cent died from miscel- 
laneous causes and the remainder were killed either because 
of emaciation or because they were unfit for market. 

Most of the cases occurred when the poults were from nine 
to twelve weeks of age, and were associated with excessiv'e 
liquid consumption during heatwaves thatw ere accompanied 
by extremely low humidity. The obv'ious conclusion is that 
careful management may help prevent the trouble. The 




HE A T PROSTRA TIO \ 

authors also suggest that selection of resistant breeding 
stock appears to be a logical means of pre\ ention 


HEAT prostration 

Fowls are adtersely affected bj excessnely high temper- 
atures, especially when accompanied by high humidity, and 
heat prostrations are not of unusual occurrence romp 
removal to a cool place and cooling of the body by temporary 

immersion in cool water may bring about recoi ery ot picKen 

birds, but death often follows in spite of anUhing the care- 
taker may do Provision of shade, of \entilated nests and 
of an ample supply of water at all times, are ““pful pre' en- 

ti\e measures Frequent trips to release trapnes e ow s 
hot days are especially important In feeding s a ions w 

large numbers of chickens are kept in fattening batteries, it is 
common practice to spray water directly on tlie ir s 
three times dady during extremely hot weather 
Stiles (1943) reported a case in which there were many 
t ictims of heat exliaustion lit a flock of 600 poults which were 
abruptly transferred at three weeks of age fr^ 
cool battery brooders to quarters which were extremely li 

(105° F and above) The affected poults sto ed bw tody 

temperature, sweating, prostration and dea 

some poults was brought about by implication 

Shade and \ entilation corrected the trouble 

Lee d al (1945) reported extensile obsenations on th 
reactions of fowls to hot atmospheres, and on 
methods for relieving their distress so ns to avoi 
mortality and extreme losses in egg pro uc ion 
emphasize the importance of shade, adequate ven ’ 

and an ample supply of drinking water 
observed that TOllte togliom pullets exposed to "" “mbient 
temperature of 95° F consumrf^ twice as much water as 
\\hen kept at a temperature of /O i 

KT!T!L CYSTS 

Chickens and tiirktjs of market si?c 
hke formations hct\^een the skin of the breast and the kc 
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bone These grouths nre commonU referred to ns breast 
blisters a tcmi ^\hich is tecbnKnlU meorrett iinsniuch as a 
blister is a ncaicle m the ‘^kin TIie\ arc most common in 
males of the hea\^ bre«Is and an. rarcK «ccn in females or 
in 'NMiite Leghorns of cither sea 
Keel c\«its for ahich O Ned (lOH) suggests the ‘scientific 
name hursa synoxialia preitemahs san in ‘=izc from that of a 
small l>ean to a formatn n nearl\ three inches in length and 
f inch in diameter Tht\ UMiallj contain a casits winch is 
filled with a brownish stcnle \i'?cous fluid No specific cause 
IS known other than mechanical pressure and fnction Bird 
(1944) found the incidence and se\cnt\ to be dependent 
upon depth of the fowls through the pectoral region rclati\e 
tobod\ weight lie furtherfound b\ the ii«e of an ingenious 
deMCC for measuring keel pressure that weight or pressure 
against the roost dunng perching i» highh correlatod with 
relati\ebod\ depth Presumablv selection for broad breasts 
would be helpful m reducing the incidence of keel c^5ts 


TOXIC HEART DBGEKERATION 

Fi«chel (1940) has de^cnlicd a disease of unknow n etiologa 
occurring m New 2^land and charactenzed bN an enlarged 
and parboiled appearance of the heart Blaaland and 
Markson (1947) state that a tj-pical round heart as found 
m this disease is about one-fourth heaaaer tlian normal be- 
cause of a thickened m^oca^dluln The apex of the heart is 
markedU rounded Bactenological examinations and trans- 
mission experiments ha\e been completed negati\e No 
method of treatment is known The onl\ clue to the possible 
nature of the disease is that lesions found in the heart muscles 
are similar to tho<»e described bj Tungherr and Le\ me (1941 ) 
as occurring in pullet disease (a\ lan monocv'tosis) 
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methods of detoxication, but they are of interest primarily to 
the student of toxicology. 

DEtIGS AND CHEMICALS 

Most of the drugs and chemicals which are likely to cause 
illness or death of poultry' belong in the class of so-called 
mineral poisons. Fowls ordinarily have access to them only 
as the result of accident or carelessness, but it is helpful to 
have some idea of their relative toxicity. 

Ammonium Chloride.— This drug would not often be used 
in poultry practice. It has been suggested in the treatment 
of ascites (abdominal dropsy), but surgical relief is usually 
preferred. The non-toxic dose is reported by Gallngher(1919) 
as 15 to 45 grains for a mature fowl. The to.vic and lethal 
doses are given as GO grains in dry form or 45 grains in so- 
lution. 

Arsenic.— The danger of poisoning fowls with rat poisons, 
Paris green, lead arsenate, or other arsenicals should not be 
overlooked, though if reasonable precautions are taken in 
the use of such materials the likelihood of poisoning fowls is 
rather remote. 

It has been sliown by Barber and Iliihster (1933) that 
affected birds may develop a tolerance to arsenic, after which 
tlicy will be fatally poisoned only by heavy doses. Such 
relative immunity is established only through the adminis- 
tration of small daily doses over a long period. These workers 
state that the lethal dose of nrsenious acid ranges upward 
from 4 grains at a single ingestion, a value which is in sub- 
stantial agreement with the minimum lethal dose of 5 grains 
given by Gallagher. 

The question of arsenic poisoning becomes important under 
conditions such .as c-xist in South Africa where it is common 
practice to use as a protein supplement in poultry ration.s a 
it>cust meal made from iMiisoncd locusts. Van 7.y\ (1929) 
reported tlic minimum lethal dose of onlinary white arsenic 
(nrsenious oxide) to be about 0.075 gram of As^Oi per kilogram 
<if ho<ly weight, or about 150 mg. (21 grains) j>er head for 
4i-pouiui fowls. This prolmbly would vaiy among indi- 
vidual fouls and witli the fineness of the arsenic. He found 
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Cases of poi«omng are not \eij common when considered 
m relation to the mam other ailments of poultry , but it is 
nei ertheless true that fon U frequent!} hav e access to poison- 
ous substances, and that under certain conditions the\ are 
readfl} subject to either acute or chronic poisoning hnder 
normal range conditions, with plenty of green forage avail 
able, the sense of taste protects fonU from manv poisonous 
matemls, but nben thev are do«eJv confined in bare vards, 
or when the suppiv of natural food is short as a result of 
prolonged dr> weather, thej are quick to eat almost any 
succulent matena! offered, even though it maj be of a 
poisonous nature 

In the great majontj of cases, bv the tune an accurate 
diagnosis of poi-onmg has been made it is too late for treat 
ment to be of ao> help to the affected fowls The reason for 
discussing the vanous pobons id «ome detail here is to aid 
the flock owner and practitioner m locating the source of 
poisoning as prompth as possible so that it can be remov ed 
for the protertioD of the remainuig fowls 

A studv of what happens in the bod\ of the fowl after the 
mgestioD of poisonous matenals has bwn made by Sherwio 
and CroTvdIe (1922). and a bnef renew of their findings maj 
be of mterest The first action of the animal bodj m its 
efforts to deal vnth toxic substances is an attempt at com- 
plete oxidation of the foreign molecule Should this fail, an 
effort IS next made to render the compound less toxic b' 
means of reduction, or the removal of oxvgen If neither of 
these tv^pes of reaction sufficient!} alters the foreign material, 
an attempt is final!} made to combine it with sjme other 
compound so as to form a new substance which is less toxic 
The general effect is to produce alcohols or acids which the 
bod} can eliminate Numerous differences have been found 
among fowls, bumans, dc^ and rabbits in respect to exact 
(300) 
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methods of detoxication, but they are of interest primarily to 
the student of toxicology. 

DRUGS AND CHEMICALS 

Most of the drugs and chemicals which are likely to cause 
illness or death of poultry belong in tlie class of so-called 
mineral poisons. Fowls ordinarily have access to them only 
as the result of accident or carelessness, but it is helpful to 
have some idea of their relative toxicity. 

Ammonium Chloride.— This drug would not often be used 
in poultry practice. It has been suggested in the treatment 
of ascites (abdominal dropsy), but surgical relief is usually 
preferred . The non-toxic dose is reported by Gallagher(1919) 
as 15 to 45 grains for a mature fowl. The toxic and lethal 
doses arc given as 00 grains in dry form or 45 grains in so- 
lution. 

Arsenic.— Tiic danger of poisoning fowls witli rat poisons, 
Paris green, lead arsenate, or other arsenicnls should not be 
overlooked, though if reasonable precautions are taken in 
the use of such materials the likcliliood of poisoning fowls is 
rather remote. 

It has been shown by Barber and Ilubstor (1933) that 
aiTcctcd birds may develop a tolerance to arsenic, after whicli 
they will be fatally poisoned only by heavy doses. Such 
relative immunity is estiiblished only through the adminis- 
tration of small daily doses over a long period. These workers 
state that the lethal dose of nrsenious acid ranges upward 
frorn grrcrirs at a sfngifc inffesthn, a xi'hich is m strh- 
stantial agreement with the minimum lethal do.se of 5 grains 
given hy Gallagher. 

The (juGstion of arsenic poisoning becomes important under 
conditions such as exist in South Africa where it is common 
pwctlce to use as a protein supplement in poultry rations a 
locust meal made from poison^ locusts. Van Zyl (1920) 
reported tlie mininmm lethal dose of onlinarj* white arsenic 
(nrsenious oxide) to be about 0.075 gram of i>cr kilogram 

of bo<ly weight, or about 150 mg. (2J grains) per hc.ad for 
41-pomul fowls. This probably would varj* among indi- 
vidual fowls and with the fineness of the arsenic. He found 
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the toxicity of soluble sodium arscnite to be ]ust tuicc that 
of the v.hite arsenic 

In Van Z}Vs experiments, fowls \»Dre able to tolerate con- 
siderable quantities of arsenic over an extended penod, and 
meal prepared from locusts showing a high arsenic content 
was quite harmless when fed m as large quantities ns the 
fowls would consume He concluded that the danger of 
poisoning poultry from the feeding of locust meal made from 
poisoned locusts is practicallv negligible 
Wliitehead (1934) has reported the results of an extensiv e 
stud> of the danger to chickens through the use of poisoned 
bran m grasshopper control Bj forced feeding of poisoned 
bran it was found that 74 mg (IJ grams) of white arsenic 
constituted a sliglitlj toxic dose for a 22-ounce chicken This 
is at the rate of 119 mg per kilogram of h\e weight 
It was also observed that chickens icadilj rccogmic poi- 
soned grasshoppers and will eat less than one-half as man.v 
of them as thej will of unpoisoned grasshoppers Even 
though no other food was available chickens did not eat 
enough poisoned grasshoppers to obtain a toxic dose of 
arsenic 

The arsenic obtained in this way did not liave a cumulative 
effect, even though the fowls were fed for a period of SLxtj- 
six days Feeding on poisoned grasshoppers did not maten- 
allj affect the weight or growth of chickens 
Chickens never consumed enough arsenic at one time to 
constitute a dangerous dose for humans, and chemical anal- 
jses of the bodies of chickens showed definitely that there is 
no danger of secondary human poisoning from arsenic storage 
in the flesh of chickens that hav e eaten poisoned grasshoppers 
Other workers, including Chorley and McChlery (1935) 
and Wilson and Holmes (1936), have obtained similar results 
under experimental conditions In spite of such evidence, 
occasional field cases are reported m which there is apparent 
chronic or acute arsenic poisoning either from poisoned bait 
or from poisoned grasshoppers Series (1937) is of the 
opinion that chronic poisoning presents the major problem, 
and that it is more frequent than is commonly supposed 
Thomas and Shealy (1932) reported that though lead 
arsenate will produce death ra chickens when fed m large 
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quantities, spray solution containing 4 pounds of lead arsen~ 
ate in each 100 gallons was not harmful when consumed ^ith 
feed and water continualh for sixty days As much as 13 
grams of lead arsenate per bird dailj for sixty dajs did not 
cause any apparent ill effects on chickens of 2 to 3 pounds 
weight Such drip as normally occurs from fruit trees fol- 
lowing the use of arsenical spra\s is probabK not a source 
of danger 

Hundreds of arsenical compounds ha\e been tested for 
their ahiht> to control parasitic diseases ^^hen arsanihc 
acid, which is tlie primarj intermediate in the manufacture 
of mam other arstnicals was shown to ha\e growth stimu- 
lating properties for thickens and turke\ s it became nettssar\ 
to determine its possible toxicit\ at feeding lei els Trost 
(1953) m rcMewmg the pertinent literature stated that (1) 
poultry show a high degree of tolerance to arsnnilic acid, 
(2) arsenic retention is greitcst in tiie h\er, least m muscle, 
and IS proportioiul to tlic level fed, and (1) arsenic retained 
h\ tlntkcnb does not appear to be a htalth hazard to con- 
sumers of jioultrv meat 

Banum Carbonate —In a field case of barium carbonate 
poisoning reported bj Newton (1943), there were 185 deaths 
in a flock of 300 fow Is S\ inptoms intludcd darkening of the 
comb, distressed appearance, and incoordination of gut 
lesions included congestion of the nlinicnt ir\ tract, shedding 
of the lining membranes of the croj) and stomach, and ( on- 
gestioii of the li\ cr The lethal do'm for n ICOO-gram chicken 
was determined to he between G and 10 gnuns 

S&nc Acid — Canned string beans prep^i-cd ?? itb a eormnei^ 
cial canning compound winch consisted chicflv of hone acid, 
and usctl at a rate whidi rcsultcel in 9 grams of boric acid 
per quart of canned beans, were found to lie poisonous to 
joung clucks and mature hens (Gallagher, 1924) Tlic fowls 
would not eat such preserved foo<l after the first ex|)encnce 
Torccil fccihng resulted in extensive infianimation and nctro- 
si’^of thecrop,proventncuTusand intestine, follow c<Ihj ticath 

Copper Sulphate — llus inatenni, alM) known ns blue v itnol, 
has sometimes Inin recommended for medicating the drink- 
ing water given to fowls Tliat it is distmcth poi^^onous ii 
shown h> the worl of Gallagher (1919) who found iJmt 20 
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grains of the drj material or 15 grains m solution constituted 
a fatal dose 

Cyanides — According to Gallagher (1919) fowls are less 
resistant than dogs to potassium c\anide 1 to 2 grains 
amounting to a lethal do«e and as little as yV grain being 
toxic He reported further that absorption of such sub- 
stances as ammonium chloride and potassium c% anide through 
the crop w all is \ en npid S\Tnptoms appeared in from tn o 
to fi\ e minutes after the administration of these poisons 
The extreme toxiciU of calcium c\ anide for fowls is e\i 
dent from the report of W inchcll (192o) who u‘«ed it m both 
the dust and flake forms for the destruction of some 2o 000 
or ‘’0 000 birds during the course of control work with 
Furopean fowl pest The fowls were m li\e-poultr\ cars 
shipping crates and covered trucks Lsing 1 pound of cal 
cium c' anide for about 2000 fowls the dust was blown on 
the fowls from the windward side or the flake was sprinkled 
on the floor Fowls died within one or two minutes almost 
without struggling 

It should be obvious that extreme caution must be used 
when dealing with anv of the evanides Hvdrogen cvanide 
for example is «omttimes u«ed to fumigate a straw loft in 
order to destrov rats Care should be taken to «ee that the 
entire building is thoroughly ventilated before allowing 
either fowls or persons to enter 

lasectiades — ^^lth llic introduction and widespread use 
of everil new insettiudes it important to know whether 
there are inv direct or indirect toxic effects on poultrv 

\l Irm a naphthalene ermpound effective igiinst the fowl 
tick w highlv toxic to poiiltrv is well as to hiimaiLs and must 
Ik u>exl with care Skin contaert inhalation and fooel con 
taiDination should 1)C avoick-d T ests cameel out bv Andcr 
«e n Bhkclv and MacGregor (19a2) show eel that all ln^e^te•e^ 
leveU ihovc '' ppm ^lcpre"‘'^^^ growth in voting turkevs 
2o Tvj’/Tw ivwvVwgVAs MwVAtw* 

naphth dene r-omponnd would prt^umablv !me simdar 
tffcct^ 

Chlordarie a mcxtiire of several chlonnateal « nipoiindH 
when U'od us a 2 per cent la'ccticide. sprav was found to be 
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highl\ toxic to tu^ke^ poults for as long as one week after its 
use (Moore and Carter, 1954) 

DDT (dichloro dipheml-triclilorethane), \Mdeh used for 
fl\ control and in the control of insects infesting stored gram, 
IS definitely toxic if consumed directh at \e\ els abo^ e about 
0 03 per cent 'i here is no appreciable danger of indirect 
poisoning of ^oiing or old fouls from the feeding of grain 
treated uitli DDT or from the ingestion of flies lulled b> 
DDT spra\s 

iMarch and co workers (195C) studied the fate of malathion 
in the la\ mg hen b^ labeling it w ith ndio-acti\ e phosphorus 
MTien tlieA fed 100 ppm in the mash the^ sau no toxic ef 
fccts and found tint 75 per cent of tlie compound was 
eliminated uithin five or six divs mostiv as uatcr-soluble 
metabolites and degradation products Maximum residues 
found in tissues or eggs were less than 3 per cent of the con- 
centration fed 

Kamala —This drug, which is often used as a remedy 
against tapeworms, acts as an irritant m the gastro-mtestinal 
tract and also has a strong purgative action To that extent 
It must be regarded as a poison Maw (1934) has reported 
that the administration of 1 gram (15 grams) of knmain 
each to pullets shortK after they started to lay , resulted in a 
decline m egg production and a decrease in egg w eight Eacli 
of the separate parts of the egg decreased in weight, the de- 
crease being greatest for the jolk It was concluded that 
from a practical standpoint, a decline in egg production and a 
decrease m egg vrcight are to be expected when kamala is 
grt en ta a mg Rock 

Lead — lx?ad poisoning of domestic fowls is probably most 
often brought about by eating paint sluns but in the case of 
wild waterfowl itfrequcntlv results from the ingestion of lead 
shot which accumulate m the mud of the shooting grounds 
The svmptoms which have been observed include parahsis 
of important muscles, which increa^ steadily as the ailment 
progresses, drooping of the wings, mabilitv to walk and later 
to stand, thin, watery, greenish feces (the color being a will- 
imirketl svmp(om), a rapid, strong pul*^, 'spa'^ms m captive 
will! burls, and an elTtct on the heart of sucli a nature tliat a 
hurl mav die suddcnlv nfUr fnght or exertion 
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metallic lead and were found to be variably and moderately 
toxic Metallic lead ^as more toxic than these other heav> 
metals, and the mortality following its use was higher 
Mercury — Wlien using mercurial ointment in the treat- 
ment of fowls for lice it xs well to make certain that no excess 
of the omtment is left on the feathers w here it can be picked 
off and eaten by the fowls Glover (1932) has reported that 
excessive applications of mercurial ointment (containing 
metallic mercury) resulted m emaciation, diarrhea, dullness 
and paralysis Postmortem examination re\ealed petechial 
hemorrhages in the duodenum and abdominal cavitj, marked 
inflammation of the ceca and pronounced eccliymosis of tlie 
heart and luer It is assumed tliat the poisoning followed 
ingestion of the excess ointment by the fowls As Pearl, 
Surface and Curtis (1915) ha\e remarked, a very large 
amount of the omtment would haxe to be applied to bring 
about mercurial poisoning through absorption 

Mercuric chloride (HgCh) is extremely poisonous to baby 
chicks Parker (1929) found tint 0 2 cc of a 2 per cent 
solution proved fatal to nearly 40 per cent of the chicks to 
a Inch It n as giv en 1 lie lethal doso w ns reported by Gallagher 
(1919) as 4 grains for a 4-pound fowl Tliree grains was a 
non-to\ic dose 

Powls suffered no apparent ill effects during an eighteen- 
daj period in which the only water thej had to drink was a 
I to 6000 solution of mercuric chlonde IMien thirsty fowls 
w ere gi\ cn 1 to 2000 and 1 to 4000 solutions thc^ tasted them 
»md refiisotl to drink Similar results with poults were re- 
ported bj INIcNeil and Ilmslmw (1945) 7'liey could find no 
c\ idtiice to pistifj such use of the drug in disease control 

Naphthalene — IMic ingestion of naphthalene moth balls, 
which had been placed m the iirsts ns protection against 
lice and mites, resulted fatnll^ according to Hudson (193G) 
Fortj hens m n flock of 400 were lost with identical sjanptoms, 
lutUuhng greenish-black diarrhea and paralvsis of the legs 
On autopsy, small bhsttr-likc areas were found m the mucosa 
of the crop Tliehver was swollen and showed small necrotic 
areas The intestines were catarrhal, and the gizzard con- 
tents ga\ c off a strong oilor of naphtimlcnc Remov al of tlic 
inotli balls from the nests ended the trouble 
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metallic lead and were found to be \ anably and moderately 
toxic Metallic lead ^vas more toxic than these other heavy 
metals, and the mortality folloxv mg its use was higher 
Mercury —When using mercurial omtment m the treat- 
ment of fowls for lice it is nell to make certain that no excess 
of the omtment is left on the feathers where it can be picked 
off and eaten by the fowls Glover (1932) has reported that 
excessive applications of mercurial omtment (containing 
metallic mcrcurj) resulted in emaciation, diarrhea, dullness 
and paraljsis Postmortem examination revealed petechial 
hemorrhages in the duodenum and abdominal cavity, marked 
inflammation of die ceca and pronounced ecchymosis of the 
heart and li\er It is assumed that the poisoning followed 
ingestion of the excess omtment bj the fowls As Pearl, 
Surface and Curtis (1915) have remarked, a very large 
amount of the omtment would ha\e to be applied to bring 
about mercurial poisoning through absorption 

Mercuric chloride (HgCh) is extremely poisonous to baby 
chicks Parker (1929) found tint 0 2 cc of a 2 per cent 
solution p^o^ ed fatal to nearly 40 per cent of the chicks to 
which it was given Theletlnl dose was reported by GalJagbor 
(1919) as 4 grams for a 4-pound fowl Three grains was a 
non-toxic dose 

Fowls suffered no apparent ill effects during an eighteen- 
da> period m which the only water thej had to drink was a 
1 to GOOD solution of mercuric chloride ^Vlien thirsty fowls 
w ere gn cn 1 to 2000 and 1 to 4000 solutions thej tasted them 
and refused to drink Similar results with poults were re- 
ported bj ^IcNcil and Ilmsliaw (1945) They could And no 
c\ idence to justifa such use of the drug in disease control 

Naphthalene —The ingestion of naphthalene moth balls, 
which had been placed in the nests as protection against 
lice and raitcs, resulted fatallj according to Hudson (193G) 
Torlj hens m a flock of 400 w ere lo:,t with identical sjTnptoms, 
including greenish-black diarrhea and paraljsis of the legs 
On nutopsN , small bhstcr-like areas were found in the mucosa 
of the crop Tlic h\cr was swollen and showed «imall necrotic 
areas llic mlcstmt* were catarrhal, and the gizzard con- 
tents ga\e off a strong odor of nophthalenc IlomoN al of the 
moth balls from the nests ended the trouble 
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Nicotme Sulphate —This niateml is known to be extremely 
poisonous, though the toxic and lethal doses for mature fowls 
seem not to have been reported Parker (1929) v-orkmg 
with baby chicks, found that in 0 2 cc doses an 8 per cent 
solution killed e\ery chick to which it was given, a 6 per 
cent solution killed 70 per cent of the chicks, and a 4 per cent 
solution killed 50 per cent of the chicks \Yith a 3 per cent 
solution there was an almost immediate reaction, practicallj 
identical for every chick, in the form of a complete coma 
lasting for about fifteen minutes, but there were very few 
deaths 

Phosphorus —Poisoning may result from the ingestion of 
rat poisons which contain phosphorus, though it would ap- 
pear that rather large doses are necessary to produce sudden 
death It has been pointed out by Clough (1930) that in 
birds "live” phosphorus remains unoxidized for a consider- 
able time Beaudette, Hudson and Weber (1933) report 
that jt can usually be detected in the crop and gizzard by its 
characteristic odor of ' wet matches ’ 

Potassium Nitrate (Saltpeter) —A case of accidental poison 
mg in a flock of poultry fed potassium nitrate instead of the 
intended Epsom salts was reported bv Guberlet (1922) 
Experiments conducted later indicated that the lethal dose 
IS from 60 to 70 grams for 3^- to 43-pound hens Smaller 
doses cause diuresis and diarrhea The toxic effect is lessened 
by keeping the sjstem flushed with water The sjmptoms 
observed included gastro-ententis, muscular weakness slow 
weak pulse, darkness of theskin, discolored comb, followed 
b\ subnormal temperature, paralysis, collapse, coma and 
death 

Potassium Permanganate — This material which has often 
been recommended as an antiseptic to be added to the drink 
mg water, is decidedU poisonous if consumed in any appre- 
ciable quantit> Gallagher reported 15 grains as a non-toxic 
dose but found 30-gram doses to be lethal to adult fowls 
Mature birds were not ad\ersel> affected b^ being forced to 
use as drinking water a 1 to 5(K) solution of potassium 
permanganate 

The statement has sometimes been made that the use of 
potassium permanganate in the drinking water when sour 
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milk IS being fed results m the formation of a poisonous sub- 
stance \\hich IS fatal to chickens Enksen (1924) fed joung 
chicks all the sour nulk tl)c> nould consume and all the 
medicated ^\ate^ tliej could drmk, using \ teaspoonful of 
potassium permanganate to eadi gallon of ^ater, and ob- 
served no ill effects In experiments with mature hens, sour 
milk and 0 2 per cent permanganate solution nere introduced 
directlj into the crop, '^cparatelv and mixed together, and no 
ill effects resulted lie concluded that there is no need to 
discontinue the feeding of sour milk when, for anv reason, it 
IS desired to add potassium permanganate to the drinking 
water 

Sodium Bicarbonate —The use of sodium bicarbonate as a 
mild laxative for growing chicks has been rather common 
among poultrj men in certain areas, but it has been shown b> 
Witter (1930) that this is a questionable practice He states 
that joung chickens v\ere injured bv the matenal v\hen given 
in 0 6 per cent solution, and that deaths occurred in chicks 
under eight weeks of age when given double this dosage 
Mature cockerels were injun'd bj a 24 per cent solution, 
but did not seem to be affected by a 1 2 per cent solution 

Affected chicks showed an increase in kidnej weight, and 
these Cleans became pale, swollen, and engorged with urates 
From this report, and from the work of Delaplane (1934) 
and Jungherr (1935), it appears that large single doses or 
repeated small doses of baking soda ma> cause lesions which 
are indistinguishable from those found in natural internal 
gout 

Sodium CMonde (Common Salt) — That an excess of salt in 
the feed is toxic to fowls, and may easily result m death, has 
been well established, though experimental feeding of salt 
has shown that the salt toleration of both chicks and older 
fowls IS much higher tlian has sometimes been reported The 
minimum lethal single do'^e for babj clucks and for mature 
fowls has been determined as close to 4 gnms per kilogram 
of bodj w eight, or 0 4 per cent of the hv e w eight Mitchell, 
Card and Carman (1926) found, however, that chickens 
could be raised from nine to twentj-one weeks of age on 
rations containing as high as 8 per cent of salt with no appar- 
ent detrimental effects Quiglej and Waite (1932) showed 



310 


POJSOVS 


that j oung chicks were able to endure salt le\ els as high as 
30 per cent for short periods of time, and that it was impos 
sible to place enough salt m an all-mash ration to produce 
an appreciable amount of sudden mortality The unpal- 
atability of feeds or rations containing dangerous le\els of 
salt, and the tendencj to consume large quantities of water 
when fed a salt} ration, appear to act as a protection against 
an overdose under natural conditions 

Barlow, Shnger and Zimmer (1948) found 3 per cent added 
salt to be the minimum toxic le\el m chicks under nine 
weeks of age The hea\ lest mortaht} in their experiments 
occurred during the first month after hatching 
Doll, Hull and Insko (1940) reported that water from a 
"soda-water” well containing chlorine cqnualent to 0 54 per 
cent KaCl and sodium equivalent to 0 7 per cent IsaCl was 
toxic for } oung chicks Expenroental u'e of sodium chloride 
in 0 5 per cent and 0 9 per cent concentration as drinking 
water produced disease in daj-old chicks which was identical 
with that resulting from the well water No toxicitj resulted 
from the use of drinking water containing 0 25 per cent 
sodium chloride 

It IS clear from this and other expenments that a given 
level of salt is much more toxie in the dnnking water than 
in the feed Senvner (1946) found that comparative!} low 
levels of sodium chloride or sodium bicarbonate produced 
edema and ascites in starting poults Jlatterson, Scott and 
Jungberr (1940) obsened edema m }oung poults fed 2 and 4 
per cent of potassium cblonde, and suggest that the lack of 
complete agreement on the sodium cblonde tolerance ma} be 
due to diflferences m composition of the rations used, especial 
1} in respect to salts other than sodium chloride 
Sodium Fluoroacetatc —This rodenticide, commonlv known 
as ‘TOSO IS less toxic for chickens than for small mammal s 
The maximum toferaot dose has been determined 6} Cottral, 
Dibble and "U inton (1047) to be from 4 to 5 mg per kilogram 
of bodv weight, and the lethal dose from 15 to IS mg 
Svmptoms of "lOSO ' poisoning were C}anosis of the comb 
and wattles, depression, weakness, disinclination to cat or 
move about, distention of the crop with liquid and gas, 
edema of the wattles, djspnea, and moist rales 
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Necropsy findings included hemorrhage and edema of the 
lungs, petechial hemorrhage in the pericardial and mesenteric 
fat, enteritis, congestion of the internal organs and, in laying 
fowls, ovarian hemorrhages- Hemorrhage and edema of the 
lungs are considered to be diagnostic. 

Strychnine. — It is generally conceded that fowls are more 
resistant to strj’chnine than are mammals, but actual data on 
the lethal dose for fowls are very few. Pierce and Clegg 
(1915) reported the minimum lethal dose for quail by sub- 
cutaneous infection as 0.04 gram per kilogram of body weight, 
and Gallagher reported the lethal dose for chickens, when 
fed the poison, as equivalent to 0.08 gram per kilogram of 
body weight. This difference is substantiated by the w'ork 
of Hcinekamp (1925), who found that pigeons and chickens 
possess a relative immunity to strychnine only when the dose 
is given by mouth. The minimum lethal dose was found to 
depend on the contents of the crop, the rate of absorption 
being inversely proportional to the amount of food in the 
crop and directly proportional to its fluidity. 

Sulfonamides. —The demonstrated bacteriostatic and coc- 
cidiostatic effects of various sulfa drugs Itavc led to wide ex- 
perimental study of their value in poultry disease control. 
Certain of these drugs, in particular sulfanilamide, have 
definite toxic effects on chickens and therefore have limited 
therapeutic value in practice. Levine (1939) found that as 
little as 0.1 per cent of sulfanilamide in the feed interfered 
with normal growth in young chickens. Scott, Jungherr and 
Mattcrsoii (1944) showc<l that concentrations of 0.25 per 
cent or more of suffanffamfde wiff inliffift egg production, and 
that no more than 0.03 per cent can he tolerated without 
some adverse effect. Shell thickness decreasetl as the dosage 
of sulfanilamide was increased. 

Mnttis and co-workers (1910) concluded that therapeutic 
doses of sulfainerazinc at levels of 1 per cent or less in the 
feed proliahly would not have any serious toxic effects on 
the growth of young chickens, but Dankowski (19-18) slimved 
that l)oth sulfnmerazinc and stilfametlmine had a depressing 
effect on egg production. 

.Sulf.aquinoxnline. on the other hand, aocortling to Cucklcr 
and Ott (lOo.*!) nml Ncwliemc and IJuck (1950) lind little, if 
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im,unfa\oriblecfTect on ^oung chickens turke\s orducks 
unless fed at !e\cls far 'ibo\e the normalK recommended 
dosage Sulfiquinovaline does however act as a stress 
factor b\ increasing hemorrhages resulting from a deficienc\ 
of Mtamin K Adequate Mtamin K as from o per cent of 
alfalfa or other potent source t> therefore mo-^t important 
« hen this dnig j.-» to be fed for an\ extender! period 

Solphor Compounds — Certain org^ic sulphur compounds 
such as Arasan U'^ed for the chemical treatment of seed grams 
for the control of plant diseases mai become a potential 
hazard to poultn If see<l grains are fed ujlhout previous 
washing to remove the chemical there is danger that (1) 
growth will be «5enouslv retarded (Acker«on and Mussehl 
19oo) (2) production will be «enoash reduced (Ileuser 
19oG) or (3) the eggs laid will be misshapen and soft-shelled 
resembling those produced b\ flocks infected with Newcastle 
disease or infectious bronchitis (Swanson d at 19oG) 

Other Dmgs anous other drugs wbjcli are knornj to be 
more or less toxic to fowls but on which information is rather 
fragmentary include sodium fluonde calcium and mag 
nesium chlorides sodium nitrate thallium acetate carbolic 
acid sahcvhcacid ipecac and tartar emetic. 


MOLDS AND lUNGI 

Musty or moldv gram has long been considered dangerous 
as food for poultry and numerous cases hav e been reported 
m which mortalitv was supposedly the result of feeding 'uch 
material It appears however, that certain samples of gram 
mav be V ery moldy without being toxic while others which 
do not appear to be of low quahtv may cause a high death 
loss the difference being m the kinds of molds or other 
organisms present 

Ronk and Camck (1931) fed young chicks from hatching 
time to eight weeks of age on rations w hich contained 20 and 
30 per cent of moldv com and obtained as good growtli on 
the^ diets as on rations containing com of No 2 quahtv 
Thev concluded that ''No apparent deletenous effects re- 
sulted when chicJ^ received moldy com which was infected 
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with species of Pemcillmm, Diplodia, Fusanum, Mucor or 
Rhizopus, Aspergillus, and undetermined organisms includ- 
ing jello^ bacteria ” In actual practice, however, it would 
still seem to be w ise to avoid the feeding of moldj gram unless 
preliminary trial with a small group of chicks or hens has 
show n no harmful effects 

Titus and Godfrej (1934), after a two-year study of the 
feeding value of barley affected h\ the fungus Gibberella 
saiibinetii, concluded that “scabbed barley whether slightly 
moderately, or very badly scabbed, may be expected to gi\ e 
essentially the same results as normal barley so far as main- 
tenance of live yveight, egg production, and economy of egg 
production are concerned “ 

Quigley and "Waite (1931) fed hens on wheat that was 
badlj damaged by stinking smut and concluded that, 
“Wheat damaged bj stinking smut is reasonably satisfac- 
tory as a poultry food from the standpoint of palatabihty 
and the absence of deleterious effects, although its feeding 
value appears somewhat reduced due to the destructi\e 
action of the smut 

“On the basis of this experiment it is not recommended 
tint farmers and poultrjmen deliberately purchase smutty 
yvheat for feeding purposes, but it seems evident that such 
smutty wheat as is produced on the harm or that may be 
obtained at an attractive price may be fed to poultry as the 
wheat portion of a scratch mixture, with a reasonable degree 
of satisfaction ” 

Horvath (1930) reported that 4 per cent of corn smut, 
Usitiago zc(E, added to the diet for a period of tfiree months 
was not injurious to hens and did not affect their chemical 
blood composition or their egg-lajmg capacity Tlie eggs 
were normal in composition as far as could be determined 
and were not injurious as food 

TImt fowls maj be poisoned bv the ergot fungus, C/aviceps 
purpurea, has been pointed out by Pearl, Surface and Curtis 
(1915) and by y an Heclsbergen (1929) The fungus is chiefiv 
associated witli rje, and since but little rye is fed to poultry 
in America ergot poisoning is of rare occurrence here It is 
said to be more common m European countries w here ry e is 
often used m poultry rations 
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Forgacsand Carll (1955), m aprelimimrj report, suggested 
that toxic fungi maj be imohedin field cases of hemorrhagic 
disease 

PLANTS AND SEEDS 

Certain plants and seeds to which fowls sometimes ha^e 
access, or which maj be included m muxed rations, are poi- 
sonous As already suggested, few of these cause trouble 
under natural feeding conditions unless the supplj of normal 
green forage is short The practical means of axoiding 
trouble from these sources is to see to it that the fowls do 
not haxe access to an> of the poisonous plants 
Black Locust —The poisoning of mature fowls as a result of 
eating leaxes of the black locust, ifolnnia p^evdacacta, was 
reported bj Barnes (1921) He stated that affected chickens 
lie down apparently paraljzed, pass thin, “hmj, greenish 
feces containing stnngs of mucus or mucus and bl<^, and 
breathe xer> deepl.x and heaxil^ with a thumping motion 
Locust leaxes fed to chickens in the laboratorj resulted in 
the appearance of these symptoms, followed b\ death in 
from twelxe to twentj-four hours This report was from 
W est Chester, Pa , and it was suggested that the leax es are 
toxic onlj during a part of the jear, from about Julj 1 to the 
middle of August 

Blue Lupine —According to Masse\ , Hoffmann and James 
(1947) as httle as 20 per cent of ground seed of the blue lupine, 
Lupmus auffusti/oliuf, in a starting ration killed 50 per cent 
of the chieks to xxhich it was fed Sub-lethal do«es had a 
progressixely retarding effect on growth as the lex el of the 
ground seed was increased from 3 to 15 per cent The‘ie au- 
thors concluded that blue lupine “jeed should not, under an> 
circumstances, be included in poultrx feeds Ex en seed from 
the recentlj dexeloped non-alkaloid sweet lupines would be 
dangerous unless tbe crop were grown m complete isolation 
from the high-alkaloid tXTies 

Coro Cockle —The ’=e^ of the com cockle, AgroiUmma 
githago, a w eed common to wheat fields throughout the world 
has long been known to be poisonous to animals, and to 
humans when formmg an appreciable adulteration in wheat 
flour Quiglej and W aite (1931) studied its effects on poultry 
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and reported their results m some detail Tliey state that 
whole cockle seed is "Nery unpalatable to fowls and that it 
does not constitute a serious problem exen when present as 
a considerable adulteration m a gram mixture for the reason 
that chickens do not eat whole cockle seed Thej found that 
the palatabihtj of mash mutures was ad\erselj aflected bj 
ground cockle seed e\ cn in amounts as low as 0 5 per cent 
The^ reported the toxic dose as about 0 2 per cent of the 
body weight, and the minimum lethal dose as about 0 25 per 
cent of the bodj weight of fowls 
Heuser and Schumacher (1942) observed that chickens 
affected with com cockle poisoning presented a listless and 
unkempt appearance, with rough feathering and diarrhea 
Cliaractenstic lesions of cheesj material were present m the 
mouth and under the tongue There was depression of both 
tlie respiratory rate and the heart rate but bod\ temperature 
and red blood cell count were not affected Parth grown 
chickens de\ eloped a tolerance to tlie poison so that cockle 
amounting to as much as 05 per cent of tlie body weight 
could be eaten daih without interfering witli growlli 

Typical autopsy findings in birds fed lethal doses of pure 
corn cockle seed arc gi\ cn as the presence of a ^ ellow , caseous 
lining in the crop, an amber, gelatinous exudate no\t to the 
outer muscular coat of the crop, a collection of similar ma- 
tcnal within the pericardium of the heart, hemorrhages or 
congested areas in the fattv portion of tlie heart, a clear fluid 
around the intestine, and some congestion m the lungs and 
trachea 

Tke poisonous unterm} ts knonn as githtgtn, }t ts ftho 
been referred to as saponin, ngrostcinmm, sapotoxm and 
simlacin Heating to 50® C is sufficient to destroN the 
poisonous principle 

Cottonseed Meal -“That cottonMxxl meal has certain Iiini- 
tations ns n protein supi>lement for poultry has long l>etn 
rtcognirwl butaer\ little work 1ms been done m an attempt 
to stijfK and measure it* toxrcaty The poisonous pnmiph 
in csittou’-ml is govs\*iJol Mrnaul (102'^) has shown that 
goss\pol causes death in nniinnls l)\ laalncing the ox\gtn- 
carrsmgcapacits of the Mmxl ^Micn injcctetl dircctK into 
till hloo*! stream its toxic action is mune<litteK nppirtnt 
21 
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odor of crushed crotalaria leaves which is noted upon opening 
these organs. 

The poisonous alkaloid has been extracted and tested at 
the Florida Agricultural Experiment Station, and the name 
monocrotolin has tentatively been proposed for it. 

Emmel (1937) studied the pathology of crotalaria poison- 
ing and reported that the outstanding lesions are innumer- 
able petechise in the serous membranes and visceral fat, as 
well as a dark liver, marbled in color. He also found C. reiusa 
to be about as toxic as C. spcclabilis, but suggests that a 
different toxic principle may be involved because of the ab- 
sence of extensive hemorrhagic lesions in fowls poisoned by 
the seeds of C. reiusa. 

Since C. spcclabilis is extensively grown in the soutliern 
states as a soil-building legume, it is important that poultry 
flocks be so managed that there will be no opportunity for 
the chickens to cat the seed. It is worth noting that several 
other species of crotalaria, viz., C. siriata, C. graniiana, C. 
incana and C. intermedia, were non-toxic when force-fed in 
5- and 10-gram doses to chickens and quail. 

Dauhentonia Seed.— -That the seeds of the ornamental 
shrub, Daubentonia longifolia, are poisonous to poultry was 
first reported by Shcaly and Thomas (1928). As few as nine 
seeds caused the death of some birds. The shrub is common 
in all the Gulf States, and the seed is readily eaten by fowls. 
Poisoned fowls show a staggering gait, ruffled feathers, 
drooping wings, purplish comb, muscular twitching and 
diarrhea. Treatment is ineffective. According to the authors 
mentioned, the toxic principle is found only in the seed, and 
poisoning of poultry can be prevented by picking and buniing 
the seed po<ls before tlicy reach maturity. Wien the pods 
are fully mature they split open, liberating the seed. Ilcncc 
it is important that all pods he destroyed before they mature, 
unlcj-s tlie iHHiItrj* flock is so ynnlcd as not to have access to 
the shnib. 

Death Camas. — The death camas {Zygndenus sp.) is a well- 
known cause of stock poisoning and may cause poisoning in 
po»iltn>* inuler conditions in wlncli no otlier grt*cn forage is 
nvinlai)le. ns in early spring, or after a fall fro’^t which 1ms 
kilhxl other gnrn jdant-s. Such |>oisoning is probably rare. 
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Lillic iml Bird (lOof)) fetl pure po-»5\pol and pigment 
j,land-> from cfttons^ meal at Ie\el3 winch supplied equna 
lent quantities of jrov>\pol daiK to ^ou^g chicks and con 
eluded that the toxicita of the pigment glands results en 
firch from the po'S\ 7 )al which thev contain IJe^aiang and 
Bird (19oo) fed pure gos'^xpol and cotton eed meals contain 
ing known amounts of free gO'S\po| to chicks u mg “^Ntral 
dilTercnt le\el5 and concludeil that the free gONSvpol content 
of cluck diets should not cxcc«l 002 per cent if growth de- 
pression is to he icoided Fortunateh the cottonseed meal 
proc-es ors are finding wa\3 of making their product safe for 
poultn feeding either 1}\ removing the pigment glands or b\ 
jnacti\ating the gos3\7)ol 

CoyotiUo —The cojotiUo plant Aancuwtaa kumboldtiana 
which grows m southwestern Texas and Afexico produces a 
more or less complete paraKsis in chickens as well as m other 
animals according to Marsh Clawson and Roe (1928) The 
effect IS peculiar m that s} mptoms do not ordmanU appear 
until se\eral daNs and <^metimes as long as three weeks 
after feeding This naturalh adds to the difficult of diag 
nosis Reco^ er\ seldom takes place m se\ ere cases 

The mimmum toxic dose for chickens w as found to be 0 3 
per cent of the h\e weight fed as dn material (fruit or 
seed) and it appears that the minimum lethal do'e is but 
shghtl> larger j\o indications of an\ successful remedj were 
found m the expenments reported 

Crotalana Seed. — Thomas (1934) found the seed of Croia 
lana spectabilts to be toxic for chickens quad and do%es 
when fed or eaten in considerable numbers Although quad 
did not ' oluntanb eat the seed under either expenmental or 
field conditions chickens did eat enough of the seed to cause 
sickness and death Turkejs were not poisoned b^ eating 
as manj as 1000 seeds of this species 

Poisoning from this cause ma\ be either acute or chronic 
depending upon the amount of ’^ed consumed and the resist 
ance of the indmdual chicken In the acute t\-pe death 
occurs m from one to ten da\s but m the chronic tj-pe the 
poironed birda ma> Imger for months Diagno-is of the 
trouble m acute cases can usuaU\ be made bj the presence 
of the seed in the crop and gizzard and b\ the characteristic 
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odor of crushed crotalaria lca^ es which is noted upon opening 
these organs 

Tlie poisonous alkaloid has been extracted and tested at 
the Florida Agricultural Experiment Station, and the name 
monocrotohn has tentnti\el^ been proposed for it 
Emmel (1937) studied the pathologj of crotalaria poison- 
ing and reported that the outstanding lesions are innumer- 
able petechice m the serous membranes and % isceral fat, as 
well as a dark Ii\ er, marbled in color He also found C reitisa 
to be about as toxic as C spectahilis, but suggests that a 
different toxic principle may be invoh ed because of the ab- 
sence of extensi\e hemorrhagic lesions in fowls poisoned by 
the seeds of C reinsa 

Since C spcctabilis is extcnsneK grown in the southern 
states as a soil-building legume, it is important that poultry 
flocks be so managed that there will be no opportunity for 
the chickens to eat the seed It is worth noting that several 
other species of crotalaria, tiz , C stncita, C graniiana, C 
tncana and C tntermcdta, were non-toxic when force-fed in 
5 and 10 gram doses to chickens and quail 
Daubentoma Seed —That the seeds of the ornamental 
shrub, Daubentoma longtfohay are poisonous to poultry was 
first reported bj Shealy and Thomas (1928) As few as nine 
seeds caused the death of some birds The shrub is common 
in all the Gulf States, and the seed is readily eaten bj fowls 
Poisoned fowls show a staggenng gait, ruffled feathers, 
drooping wings, purplish comb, muscular twitching and 
diarrhea Treatment is meffecti\ e According to the authors 
roentjonrd, the taxjc pnnopAe is found only jn the seed, end 
poisoning of poultry can be prevented by picking and burning 
the seed pods before thej reach maturity l^nicn the pods 
are fullj mature they split open, liberating the seed Hence 
it is important that all pods be destroy ed before they mature, 
unless the poultrj flock is so jarded as not to haye access to 
the shrub 

Death Camas — Tlie death camns {Zygademts sp ) is a well- 
knoyyn tau'^e of stock poisoning and maj cause poisoning in 
poultry under conditions m wliidi no other green forage is 
ayailabic ns m carlj> spring, or after a fall frost yyhich has 
killed other green plants Such poisoning is probably rare 
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The growing plant is similar in appearance to the onion, but 
has no odor It is common in Nebraska, Kansas, Oklahoma 
and Te^as 

Niemann (1928) reported that a cockerel fed between 5 and 
10 grams of ground material from a specimen of the plant 
de\ eloped marked sjTnptoms of poisoning within tweUe 
hours Diarrhea was an earlj and persistent symptom, and 
the droppings were characterized b\ a peculiar, penetrating, 
highlj offensii e odor 

Glottidinm Seed — Glottidium resteanum is a common plant 
in Florida, and fowls running at large maj ha\e access to 
quantities of the «ecd Force-feeding of 150 seeds in a single 
dose pro\ed fatal to adult White Leghorns, according to 
Emmel (1935) W'ell-fed birds refused to eat the seed under 
experimental conditions, while semi-star, ed birds ate ■^me 
'eed but not enough to pto\e fatal A few cases of natural 
poisoning b) the«e «e€ds ha\e been ob»cr ed 
The most consistent macroscopic lesions were necrotic 
enteritis and necrosis of the bulbous portion of the gizzard 
Milkweed.— Chickens are not likelj to eat milkweed except 
when it is the onlv forage axatlable to them, and hence the 
danger of poi^sonmg from this source is rather remote It is 
interesting to note, howe\cr, that Pammel (1917) reports a 
case in which about 500 chickens were lost from what ap- 
peared to be milkweed poisoning Campbell (1931) men- 
tions another case in which senous Ictes occurred among 
cight-week-old White Leghorn clucks and among mature 
fowls as a result of eating the narTOw-lea\ ed whorled milk- 
weed, AscJepias mencana Laboratorj expenments ‘^howetl 
that the roots, as ncll as the leases, stems and blossoms, 
\\ ere poisonous 

Stiles (1912) found the whorled milkweed, Asclrpxns 
guhtndei, to lie xcrj poisonous to turkej poults Young 
turke\ s I'ecf one gram o/ ronVweaf per iW grams i*t\ e weight 
showed spasms within one Lour and death withm fi\e hours 
Immature, tender plants were more tcfxic than the mature 
weeds 

Kifhtsh&de —A case is reported Han«en (1925) in which 
the death of chickens and ducks is attriliutcd to poisoning In 
black nightshade, Solanurt nijrun, a common wce<l of sards 
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and waste places. The chickens simply became paralyzed 
and la}’ stretclied out on the ground, unable to make any 
use of their muscles, and died a short time after. No further 
trouble was experienced after the nightshade plants w’ere 
removed from the poultrj’ yard. The berries of black night- 
shade have been reported as being poisonous to ducks and 
chickens. 

Pokeweed.— Berries of the pokeweed, Phytolacca decandra, 
are often considered to be poisonous, but Hendrickson and 
Hilbert (1931) were unable to poison chickens by either 
forced or voluntary feeding of the ripe berries over a period 
of three weeks. They concluded that the ripe berries are 
not poisonous to chickens. 

Potatoes.— Although potatoes are often used as a stock 
and poultrj’ food, it appears that under certain conditions 
they may be dangerously poisonous. Hansen (1927) reports 
a case in which chickens were fatally poisoned by the feeding 
of small green sprouts which had been removed from several 
bushels of potatoes when taken from storage during late 
winter. The poisonous principle in potatoes is solanin, and 
it is stated that the solanin content seems to increase to 
dangerous levels when the tubers turn green under the in- 
fluence of sunlight. 

Tobacco.— The use of tobacco as a vermifuge makes it 
desirable to have some information regarding its toxicity. 
Hunter, Haley, and Knandel (1931, 1934) have sho\sTx that 
when tobacco ha^’ing a high (5 per cent) nicotine content is 
used, growing chicks can tolerate as much as 0.06 per cent 
of nicotine in the ration during the third and later weeks 
without any apparent Imrmful results. Feeding the same 
nicotine levels in the form of ground cigar-leaf tobacco having 
n low (0.86 per cent) nicotine content, retarded the growth 
of chicks and caused an increase in mortality. Nicotine is 
one of the strongest of all poisons, but it would seem from 
tliese results that other substances in tobacco are also poison- 
ous to chicks. 


INSECTS 

There arc many insect pests which annoy poultrj', and 
many others which scr\'c as intermediate liosts for poultry 
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parasites, but apparentlv onh one species has J>een definite K 
mcnminated as being poisonous when eaten h\ fowJa Tins 
one J3 the ro^ diafer, Maerodadi/lus suhfpinosus Lam‘:on 
(191G, 1922), Bates (191G) and Gallagher (1920) base reported 
quite full;, on the poisonous character of n>e chafers Lam- 
son was the first to show that the death of chickens following 
the eating of ro^ chafers was not the result of mechanical 
injurj He reported that a water extract of crushed ro'^ 
chafers was fatal when fed to >oung chickens of various ages, 
though mature fowls were not kille<l bv it 

Chickens will feed upon the in'^ects ra\enou«l\, and from 
15 to 20 rose chafers are sufficient to kill a chicken one week 
old From 25 to 45 are necessarv to cau«e the death of chick- 
ens three weeks old, while tho«e ten weeks old or older are 
rarelv killed b\ eating the insects Death usuallv occurs 
within twentj-four hours or the chickens begin to improve 
According to Gallagher, the ro^ chafer is found in the area 
from Canada to \irgima, Tenne««ee and Oklahoma, and 
from the Atlantic coast to Colorado There is but one gene> 
ation produced each v ear, and the length of life of an mdi- 
vidual IS about three weeks The b^tle;> usually appear 
«uddenlv uj late Ma\ or earlj June and disappea/a month 
or «ix weeks later In the northern part of their range these 
dates are about two weeks later 


OTHER POISONOUS SUBSTANCES 

■\ anous other substances, most of which do not fall logic- 
allv into the foregoing classification have been known to 
cause poisoning of fowls Tullv and Franke (1934) have 
report^ a tvpe of poi-oning resulting from the it,e of corn 
barlev and wheat grown m certain limited areas m central 
South Dakota 

Sub'=equent work at the South Dakota Agricultural Ex 
penment Station has «hown that the toxic effects are the 
result of «elenmm m the "alkali’* grain TSTien the tone 
grams were fed at lev els which furai bed 15 parts per mDlion 
of *^Ienium m the ration, laving hens lost weight, egg size 
was r^uced, and hatchabihtv decrea'cd to zero 
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No normal chicks hatched from eggs laid after the se\enth 
daj of selenium feeding Converseij, \\hen the hens ^ere 
changed hack to a diet of normal gram tlie toxic effects of 
selenium disappeared uithm a week With 5 parts per mil- 
lion of selenium in the ration, hatchahilitj was not appre- 
ciably affected, though there was some evidence of selenium 
poisoning 

Bajon (1934) has called attention to tlie dangers which 
may arise from the «addition of antiseptics to the drinking 
water, cspecialh in the case of voung chicks He expres'^es 
the opinion that W'ater is such an es>sentnl part of every living 
creature’s existence that the addition of poisons to it can 
rarelj he justified lie further sajs tiiat he Ins far too fre- 
quentlj seen stunted, undersized pullets whose bowels were 
scoured, thin and lifeless as the result of corrosive sublimate, 
permanganate of potash, iodine or hydrochloric acid having 
been added to the drinking water 
rumigants are occasionally met w ith m the form of poisons 
Hie increased use of formalin in incubator fumigation has 
led to tlie occasional accidental poisoning of clucks or hens 
While this drug in the strength recommended for incubator 
fumigation is apparently not harmful to newly -hatched 
thicks, it IS exceedingly poisonous to older chickens 
Hydrogen sulphide would not often be encountered ns n 
poison, but Clough (1930) reports tliat it is poisonous citlicr 
m the air hrcatliccl or m solution in the drinking water He 
states tJint 1 part in loOO of nir is fatal to birds 
Poultry workers arc confronted annually with a great 
many eases in which ■some proprietary feed mixture, or some 
ingriKlicnt in a hoinc-inixed ration is suspected of having 
causeil tlie dcatli of clucks or older fowls It is perhaps onIy» 
natural to blame tlic feed when no other cau«c of death 
rcadilv apparent, hut ixamination of suspectwl feeds m a 
inunl>(.r of lalionitones over n |>erKMl of 'Several yens has 
revealed a lughgihh number of sainpUs that were nctuallv 
poi‘'Ouous Quiglev and ^^mle (1031) rejiortctl that of G1 
'‘amples cxnmmctl over a inniKl of tliree ytar*. and testetl 
bv actual fee<lmg tna!<, not one wa'^ fount! to kill healthy 
binls 

Halpin (1034) stales tint in the routme ttslmg, over n 
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period of se% eral } ears, of numerous samples of feed suspected 
of poisonmg chickens, onlj tuo have been found w hich pro\ ed 
actuallv to be poisonous A third sample ^as suspicious 
The exact number of samples tested is not ax ailable, but the 
total in one of the jears covered bj the report amounted 
to 165 

In spite of the rather extensive list of poisons to which 
reference is made m tins chapter, the fact remains that actual 
poisoning of poultrj is of relatively rare occurrence, and when 
poisoning does occur it is still more unlikely that the source 
IS to be found m either ready -mLxed feeds or m the ingre- 
dients commonly sold for use m home-mixed rations 
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Chapter 12 

INTERNAL PARASITES 


Dojiestic fowls nre susceptible to infestation b.v a large 
number of internal parasites, and it is safe to state that vei^' 
few flocks are entirely free from them. The damage done by 
these unwelcome pests, botli directly and indirectly, cannot 
be accurately calculated, but it is undoubtedly of such mag- 
nitude as to constitute one of the major problems confronting 
tile poultry' industry 

Worms are prolific and ever ready to establish themselves 
in susceptible hosts, and failure to institute appropriate meas- 
ures of control will lead, sooner or later, to decreased produc- 
tion, lowered returns, and in many cases to a high deatli loss. 
The devitalizing effect of parasites is an important factor in 
rendering fowls more susceptible to disease. 

The symptoms caused by worm infestation varj' and are 
not constant enough to be relied upon for diagnosis. ^ In 
heavily parasitized young birds the common manifestations 
am stunted growth, emaciation, weakness and death; in 
laying hens, production is lowered or entirely stopped. The 
symptoms are more severe and the death-rate higher in 
young birds tlian in older fowls. 

The changes obsen’od at autopsy depend upon the kinds 
and numbers of parasites present. From the standpoint of 
diagnosis, tlie lesions encountered arc of far less value than 
the finding and identification of the causative parasites them- 
selves. 

Xcw organic materials which arc si>ecific for tlic control of 
i*ertain internal parasites have recently been developed and 
more may ho expectetl, hut it is still tnte tliat the most 
efTeetive metho<l of (leallng with the pmblem is to apply tlic 
principles of g#>f><l sanitation iiml clean management. Well- 
inunagwl flocks do not often suffer from severe infestations 
of the moreet^nimon panisjtes. Ade<|uate separation of young 
niul old sto<‘k. sv.sicmatie rotation of mngc ar\*as. and jirojKT 
diNp«»sal of inamirt* and tnish which may j)rovide shelter nn«l 
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breeding places for intermediate hosts mil greath reduce the 
chances of infestation Control of hou«e flies and stable flies 
IS also important 

There are two principal types of internal parasites of 
poultrj , nz , roundnorms and tapeworms A third group is 
made up of flukes and, although the\ are not so frequentlj 
encountered at present their incidence appears to be on the 
increase 


LARGE INTESTINAL ROUNDWORMS 

The large roundnorm i^cartdta galh known to nearlx 
eierj flockonmer is a common parasite of chickens, and less 
often of turkej s, ducks and geese \ similar n orm, Ascandia 
columha, 13 frequentl> found in considerable numbers m 
pigeons Tlie n orm as «een in chickens is from 1 1 to 4 inches 
in length and is usually found in the small intestine Not 
infrequentlj the parasites are so numerous as completelj to 
plug that portion of the bonel inhabited b\ them It is this 
norm which IS occasionalU foundmanegg haMng wandered 
up the oiiduct from its normal intestinal location with sub- 
sequent incorporation m the descending egg Fortunatelj , 
howeier such an occurrence is rare 
Life History —The reproductue c>clc of the large round- 
w orm IS direct The microscopic in size are deposited 
bj the female worm in the intestinal contents and are sub- 
sequentlj passed to the outside in the droppings of the bird 
\Yhen first passed out the eggs are not infectious but under 
favorable conditions of warmth and moisture the> embrv- 
onatc and become infectious m from ten to sixteen davs 
During this period of cmbrjonation a small coiled worm has 
developed witbm the egg and if the latter is eaten hv a sus- 
ceptible fowl the voung worm is liberated from the shell and 
begins dev elopment m the intestinal tract of the host In a 
few davs the >oung worms penetrate the lining of the bowel 
and undeigo furtlier development, after which thej emerge 
into the intestinal canal and contmue their growth A penotl 
of fiftj to sixtj davs is required for the joung worms to 
attain matuntv. at which time the females are capable of 
laving eggs and starting the evde over again 
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The eggs, in common -with most parasite ova, possess con- 
siderable resistance to climatic influences. Ackert and 
Canthen (1931) found that eggs exposed in less than | inch 
of unshaded soil vrere killed in three weeks, but nhen shaded 
at the same depth they survived from spring to autumn. 



Tia 70 of interline ahowinR roundworms protniclmR from a cut 

end (Coitrfritif of CoUf<rmi<t AipncuUum! Expfnmenl S’aitoN ) 
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Susceptibility —The damage done to fowls bj infestatJon 
with ylscaru/ifl fjaUi is grcitrst in ^oung bird-. It appear? 
that ‘^\eral factors maj influence the degree of infestation 
and the se% entj of the ensuing results Ackert and as«iOciate8 
(1935) found that the heav\ strains and \aneties of chickens 
are more resistant to infestation than arc the lighter ones 
Using the a\erage worm length per group of chickens as the 
criterion, Ackert, Porter and Beach (1935) noted m «e\eral 
groups of chickens that age is an important factor in re- 
sistance to growth of the nematode Starting w ith fortj -fiv c 
daj s of age significant differences were ob‘=cr\ ed up to ninetj - 
three dajs of age at which time the maximum resistance 
appears to he reached Tlie«e authors offer as the most 
plausible explanation the probabihtx that as the chicken 
grows older there are de\ eloped in its bodv growth-inhibiting 
factors which react against the dc\elopmcnt of the worms 
Fnck and Ackert (IDAS) ha\e shown that the mucus of the 
intestinal tract of fowls contains a hcat-stahile factor winch 
is inhibitorj to Ascaridta galh and that the efficacs of such 
mucus as a worm-growth inhibitor \anes directlj with the 
age of the fowl Larger amounts of mucus are present in 
older than m jounger fowls and this ma\ well account, m 
part at least, for the increased resistance of older birds to 
infestation bj the ascands 

Symptoms —General unthnftmess, as manifested bj xan- 
able appetite, emanation, retarded growth and weakness is 
commonlj obsened m xoung parasitized birds, while loss of 
condition, weakness and lowered production are character 
istic of heax-j infestation in laxing fowls Ackert and Hemck 
(1931) attribute the sex ere effects of mfestation bx the para- 
site m joung chicks to injurj of the mtestmal w'all, loss of 
blood, probable bacterial infection, ab‘^>^ptIon of metabolic 
waste from the worms and loss of weight from impaired 
appetite Ackert (1930) aho lists loss of Ij-mph, retarded 
Iwne and muscular dexelopment, reduction m the amount of 
blood sugar and dimmution m the size of the thjmus gland 
as additional detrimental effects induced bj the presence of 
these parasites 

Prevention.— General measures of sanitation, designed to 
prevent dexelopment of the ^gs and their subsequent inges- 
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tion are the most effective means of controlling the 
roundworm infestation. Low wet areas m le ja ® ^ . 
runs should be Elled, and adequate drainage provided. It is 
particularly important tliat the damp spots which are com- 
monly found around the watering devices be eliminated since 
moisture greatly facilitates development of the worm eg^s^ 
Cultivation and rotation of lots and runs 
reducing the number of infectious eggs 
will have access. Removing and burning all litter at intervals 
of not to exceed ten days will prevent any worm eggs cm- 
tained in it from developing to the infectious stage, the 
water and feed troughs should be thoroughly cleaned and 
disinfected and then so placed as to prevent subsequen 

contamination by droppings. , 

Young chicks, because of their great susecptibilitj to 'nfes- 
tation, should be reared apart from older birds «nt'> ««} 
are at least four months old, after which time they are 

somewhat more resistant. ti..„i.i„,. 

Treatment. -For removal of tl>e largo roiindworm^ucklej. 
Biinvca and Cram (1935) recommend earboii tetrachloride 
or tetrachlorcthylcne. Both arc Poworfnl agents ai^ care 
must be exercised to prevent overdosing, flic treatment is 
adiiiiiiistcrcd by giving a dose of 1 cc. to eac in n -i i ’ 
cither ill a gelatin capsule or by means of a 
rubber tube introduced directly into the crop. In treating 
young fowls the dose must be reduced in proportion to the 

'""tckcrtVi’id Graham (1935) stiidtol tlic cljicacy of uirlmn 

tctrachlnride for removing A. galU fniiii 

used at the dose rate of 4 cc. per kilogram of bodi "'■'g ‘t 

chickens ten weeks of age all iiematmle.s ''-ere mmoecd and 

practicallv 1,0 toxic elTects were obserxed. IMien the dn g 

wa.s give,, at the dose rate of 10 ee. per ‘ 

wciplil nil worms were removed but . • . 

mle of 2o jht cent i» li.r chickens. The 

pullets \Mis nmtcrinlly rcdticcd ^ ivntxl^ o ^ 

dn\-s following ndininistmtion nf fi 4 

,uir kilogram of boily weight. Wu-.i me.1 n, ■'"‘f "f 4. 

and 2 e,-. per kilogram of body weight, the dn.g fUarlibr 

ethvh ne was found to be elliracioiis in rmnoving the worms 
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but exerted a more toxic effect upon the chickens than did 
carbon tetrachloride 

Har^vood and Guthrie (1944) demonstrated a good degree 
of effectneness of a mixture containing phenothiazine and 
nicotine-bentonite for the remoxal of ascarids from chickens 
The mixture consisted essentialK of 1 part of phenothiazine 
and 2 parts of nicotme-bentonite (mth a nicotine content of 
Spercent) and tablets \veighing 1 33 gramswere administered 
to the birds 

Ja<iuctte and ^^ehr (1949) use<l a nicotine-bentonite and 
phenothiazine mixture added to a regular dr\ mash and 
found tliat it remo\ ed a ^ er\ high percentage of both aseands 
and cecal w orms n ithin four <la\s The medicated mash con 
taine<l approximateU 0 075 per cent of nicotine sulphate, 
0 75 per cent of phenothiazine and 1 4 per cent of bentonite 
\ anous piperazine compounds especialK piperazine adi 
pate and piperazine citrate ha\e recentlv been shovm to be 
highb efTcctue against galh either m single doses 

of 300 to 500 milhgranis per kili^rom of bod\ n eight, or 
Tihen added to the drinking water at the rate of 2 to 4 grams 
per gallon The anthelmintic action of these compounds 
diptnds on their abjlit\ to produce a state of narcosis in the 
worms which are then earned out in tht normal flow of in- 
testinal contenU (Horton-bmith and Long 1950) There is 
•some question as to whether these drugs ha\ e am appreci- 
able effect on ttSsue phase larv® of the parasite 

Dunng the period following administration of ^ ermifugea 
the treated buds should be confined so that the worms and 
eggs which are expelled ma\ be gathered wath the litter and 
destrojedb} burning 


CECAL WORMS 

The cecal worm, Ueierakis gallina, is found as a common 
inhabitant of the ceca of diickens, turke% s, guineas ducks 
geese, peafowls, partridges, prou'>e and quad Schwartz 
(1924) reported the presence of a clo«eI% allied cecal worm, 
Ileteral'is uolonche, in pheasants The cecal worm of chick- 
ens 13 small being but J to | inch in length, and is gra%n«h- 
whitc m color ITie parasite is frequentb found m great 
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numbers and may produce severe inflammation of tiie ceca, 
particularly in young birds The important part vhicli the 
eggs of these w orms pla\ in the transraibsion of blackhead has 
been discussed under tliat d!‘«ease in Chapter S, page 237. 
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Flo 72 —Ccral « omn of eodffrjf Wrffrrtli# (TaWiW (C9vrtrty of I/ltroi* 
AonCiiUut^ii Fxprntftfni S'fUton ) 

Life History.—The life c>clc of the cecal -worm is <llrcct. 
The eggs, depositcsl in the ccca by the female nonns arc 
^oi(KM^ with the dnippmgs of the hmi. V'ndrr conditiot\s of 
•'unicient wnrmtli nn<l moisture the egg's cmhrjoimtc and 
Ih'cojjjc infootious in from ^len to fourteen da^ s. IIjc 
arc not rendib dc^tro^v nl by cliinntir influriicvs ns nas v|jou n 
bv Gra>bill (1921), nbo found that fully dc\elo]>cd 
1 1 pt in M)i! out of d(M»rs under natural c<»nriition'', containrtl 
l«v ing cnd>r;. os nftt r n iwricnl of right innnih-s. 


1^0 I\TEn\AL PARiSITFS 

Upon being snalloned bj a susceptible fowl, the joung 
worms are freed from their shells and penetrate the lining of 
the ceca During their de\elopment in the cecal walls the 
\oung parasites maj inflict sc\ ere damage to the tissue, after 
which thej return to the lumen of the ceca to complete their 
growth About sixtj fi\e dajs are required for the entire 
cj cle from egg to mature worm to be completed 

At least two species of dung earthworms common in bam 
lots, especiallj in horse manure ha\e been found by Scott 
(1913) and Ackert (1917) to be capable of transmitting the 
cecal worm, although such a mode of transmission is not 
necessarj to the life cvcle of the parasite Tlic eggs roa\ be 
eaten bj the earthworm and Htcr passed out, to be picked 
up bj fowls, or the earthworms ma\ be eaten b> fowls and 
the eggs thus transmitted 

SusceptibiUty — Itwasfoundb^ Clapbam (1933) tbatwben 
chickens four months of age were fed a ration deficient in 
Mtamm A thej were no more susceptible to infestation b% 
the cecal worm than were birds of the same age gi^en a 
ration containing an adequate amount of the \itamin The 
same author (1934), howoer, found that joung chickens 
depn\ed of an adequate amount of calcium and phosphorus 
were more hea\ily infested b\ II galhniE than were those 
which had received a suffiaent amount of these minerals 
In further studies upon the susceptibihtj of chickens to the 
parasite Clapham (1934) concluded that mfestation at an 
earlv age does not appear to induce any resistance to later 
infestations This worker also found that chickens of all 
ages appear to be fairly susceptible although some resistance 
was noted m older fowls 

Symptoms —The imtation caused bj these small worms 
m the ceca often leads to general unthriftiness, and m joung 
chicks death maj result from hea\y infestation 

PreTenUon.— Since the life cjcle of the cecal worm is prac- 
tical!} identical with that of the large intestinal roundworm, 
the measures suggested for control of the latter are applicable 
to the cecal worm General sanitation, rotation of lots and 
} ards, and strict *^paration of j oung from old birds constitute 
the basis for preientmg spread of the parasite 
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Treatment— jMcCulloch and Nidiolson (1940) have re- 
ported favorably upon the effectiveness of phenothiazine 
against Ileterakis gallime. They administered the drug to 
chickens carrying a heai’j' natural infestation of ceca u 
using doses ranging from .05 gram to .5 gram. 1 he < rug u . 
given individually in capsules as well as in a flock treatment. 
Repeated doses to individual birds W'ere found to e on . 
slightly more effective than flock medication. 1 he average 
effectiveness tvas between 95 and 100 per cent, o i as o 
killing the worms and their expulsion. Enormous doses ap- 
peared to have no harmful effect upon the chickens, in ica ing 
a wide range of safety, and no appreciably undesirable ettect 
upon egg production was noted following individual dosing. 
There were no digestive disturbances e.xcept a slight softening 
of the feces twenty-four after administration and twen mas- 
sive doses did not impart any undesirable flavor to the meat. 

Harwood and Guthrie (1944) and Jnqiiettc and llelir 
(1949) found the phenothiazine and mcotinc-bentomte mix- 
ture as previously described under treatment for A^cariilui 
gnlli also effective against cecal worms. 


CAPILLAKIA WORMS 

These important panasites, sometimes c.alled hairworms, 
are found in the crop, esophagus, small intestines and coca 
of chickens, turkeys, crows, grouse, quail, ducks, pigeons, 
partridges and pheasants. Three of the most important species 
are Capillaria coniorta, Capiltana cohmbx and LapUlana 
annuJaia. Tliey are from i to ^ inch m length, co or (^s, 
cxccetlingly fine and imir-like, and bccansc of their sina size 
are diHicult to detect with the iinaidc<l eye. The worms seu 
themselves into the lining membrane of tlic invadal organ 
and in heavy infestations cause innrkcrl inflammation and 
thickening of the wall. . « • » » 

Life History.— CopiV/nrm co«for/rt ant! Cainllana cohjnjt..T 
have iHrect cycles of reproduction similar to that of the la^c 
roundwonn and the cecal wonn, in which tiu* cgp o le 
pnra-ite are pas>H.-<l in the droppings to the outside wherc the\ 
tlevelop to infectioumc^s. The eggs re<imre « 
amount of moisture for development anti Cmm (1 . - ^ • 
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lint clninc for a period of three to four ectU dehlrmcd 
thcL In tilt Oise of Ca,nlhrta annuhlii It has Into found 
lint at lent teo ipctics of cartimonns inav serse os inter 
innlntc hosts, the tjtlc thus hemK indirret 
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central ecction iCourtaj oj jlfinot* Affntvjj ml EzptnmejU Slalxon ) 


Symptoms —Birds beatilj infested witli capillana worms 
show unthnftmess, « eabness, diarrhea, listlessness and loss of 
weight The> sit huddled on the ground, the feathers are 
ruffled the ^ ent is soiled, and the \ isible mucous membranes 
are pale In some cases weakness of the neck muscles causes 
the affected bird to lose control of the head, but this is not a 
constant s\'mptom 

Prevention —The same hygienic measures suggested for 
the control of similar parasites are applicable to capilhria 

"^'Satment —Carbon tetrachloride administered m 1 cc 
doses has been found to be effectite against some species of 



OIZZAKD WORMS 

haireorms. To obtain the best results the treatment should 

''^Emmd*^(1939) obtained favorable results in 

with C. oontorta by feeding 5 per centof commere.al flo« ers of 

sulphur in the regular mash. Improvement ^ m 

many affected birds within a few days and con 

the trial period of three weeks. Recovery ^ 

birds whidi were able to eat when the treatment w as starte . 

OTHER INTESTINAL ROUNDWORMS 
Of much less frequent occurrence is 

parasitic roundworm, Strongyloides avinm ,^’ riuse 

ceca and small intestines of chickens. T le pa . , ‘ , 

thickening of tl.e cecal walls and. m severe c^eS; “’oodj 
diarrhea may be present. Young Aicks may he senousl 
affected, hut if they survive the effects of 
they usually show no symptoms when 
they continue to harbor the parasites. No 
been devised for tliis parasite. ..-ith 

A serious disease of pigeons is caused by i , • 
the roundworm known as Omiihosirongtjhis 9 , . 

Turtle doves and mourning doves are also p . . 
susceptible to infestation. It is a veo' „ 

parasite which inhabits the small intestine Tim norm ^a 
blood-sucker, and pigeons infested by it show ^ 
great emaciation. The death-rate m some cases ■ 

Cram and Cuvillier (1934) as 

results with tetrachlorethylcnc or with 

anthelmintics, hut state annears 

result in drj-ing of the droppings of infested p g 

effective in preventing spread of the p.anisite. . , . 

able to induce experimental infestation in tlic c I 

guinea fowl or domestic duck. 

GIZZARD WORMS 

I'our different species of giizanl wonns liai e , 

n-port«l ill hinls in this countr}-; ri=.. ^ 

hamulovi in ehickens and turkeys, (10 C/in orp 
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in ruffed grouse and quail (c) Amtdostomum anseru in do 
mcsticated ducks and gee‘«,and (d) Acuana anthuns in crows 
The gizzard worm o! chickens is from | to | inch in length, 
fairly slender, and of a reddish color Tlie®e parasites burrow 
through the tough, homj lining of the gizzard and bur> 
them'ches m the hea\-y muscles of the organ near the 
entrance of the proientnculus, causing the formation of 
nodules on the surface of the gizzard The eggs are passed 
out into the gizzard through the holes made b\ the burrov.- 
ing process m the hornj lining and pass along with the con- 
tents to the outside 



ftG~4—GftAriiyioTZB3CMlMp*rvmhatmdoKi Natural size (Courtery 
of lUinmt ATncvUural Eipenmeta Slaiton ) 

This worm requires an intennediate host for completion 
of Its life c^clc, and grasshoppers, neei ils, sandhoppers and 
several species of beetles ha\e been found to eer\e in this 
capacitj The is orm eggs after being passed in the droppings 
of the bird are ingested bj the intermediate host The 
small \ionns pan®) which hatch from the eggs undergo 
de\elopmcnt in this host and become infectious m from 
twenty two to sixt>-se\en da%s If the intermeiliate host is 
eaten by a susceptible bird the lar\ a are set free and grow m 
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the body ot the fowl, reaching maturity in about seventy-sLx 

'^The gizzard worm does not protUtm any 
in fowlt but heavy infestations interfere with the S 

of tlie gizzard, causing general unthnftiness, emaciation, 
anemia, and in some cases death. it 

To prevent ingestion of the worm eggs 
is essential that the litter and drop^ngs number 

quently and disposed of by burning. To re p^—mended 
of grasshoppers eaten by tbe birds has ee 
that the fowls be confined to runs ^“Vrun in 

short, thick vegetation rather than to allow *em 
tall, dry vegetation which is favorable to p „mved to be 
So far as is known, no treatment has PJ^rWrand 
efficacious against gizzard worms. Carbon • mature 

tetrachlorethylene in appropriate dosage ( ’ , , , yalue, 

fowl) have been suggested as having 
but the location of the parasites in the ^ ° ™ 

would appear to render attempted medica cheilosrnnira 
The gizzard worm of ruffed grouse and quai , Cto Wra 
spinosa, has been reported from several s a annearance 
part of the country. The worm is very simi t.g the 

to the gizzard worm ot the chicken, and le . „mss- 

two parasites are practically the ram e, ho results in 

hoppers as intermediate hosts. Hrayy aizzard. 

extensive damage to the wall and lining o ^ ‘ ^mido- 

The gizzard worm of domestic ducks and 
stomum anseris, is a small, slender rmindwm rapable ot 

in the horny lining of the organ. Tlie wo nresence is 

inflicting severe damage to the gizzard , areas on 

often indicated by tbe presence of rough, brownish areas 

the lining ot the organ. . . . ti,p pans, after 

Tlic life cycle of this parasite is direct. The “ 

being voided in the droppings the bir . c 
worms wliicli are in turn picked up b> which they 

parasites then find their way to the gizzar , 
develop to maturity. . ii rlifficultv 

Dullness, loss ot appetite, cmaeiation, a i^irdL 

in eating and drinking may be “’“"d.''®* , r, r i 5 to 2 cc. 
Buckley. Bunyea and Cram {193o) state that I.o to z 
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of carbon tetrachlonde gi\en m about 8 cc of liquid cereal 
has pro\ed of value m removnng this parasite from joung 
geese 


SPIRAL STOMACH WORMS 

Among the less common parasitic roundworms is Dis- 
pharynx spiralis, a “hort, thick, coiled worm which inhabits 
the proventnctdus of <Aickens turkejs pigeons, guinea 
fowls, and certam w ild birds Tliese worms arc not of fre- 
quent occurrence, but when present are capable of producing 
severe damage to the glandular stomach, where the> attach 
themselves bj burjtng their heads deepl> in the wall 
Tumor like swellings are usually found at the site of attach- 
ment of these parasites and in heav'v infestations the wall of 
the organ becomes greatlj thickened and often ulcerated 
Life History— Two species of sow bugs (pill bugs) have 
been found to function as mtcnnediate hosts for the spiral 
stomach worm The eggs of the parasite, after bemg v oided 
m the feces of the bird, are eaten bj the sow bug, m the bodj 
of wbidi tbe.v develop to infectiousness m about twenty- 
SIX davs If the bug is tben eaten bj a susceptible fowl, the 
larv X are liberated and develop to matuntj m about twentj 
seven da>s 

Symptoms —Fowls beavilv infested with the spiral stomach 
worm show droopmess and loss of weight despite a rav enous 
appetite 

Prerentioii.— Frequent disposal of droppings and litter is 
necessan to prevent ingestion of the worm eggs bv sow bugs 
All trash, debris and other material which might furnish hid- 
ing places for the mtermediale hosts should be remov ed from 
the vards and runs 

Treatment.— No specific treatment is known, but it has 
been suggested bj workers m the U S Department of Agri- 
culture that carbon tetrachloride or tetrachlorethjlene ma> 
be of value 


TETRAMERE STOMACH WORMS 

The chicken stomach worm, Teirameres amencana, is a 
parasite which occurs pnmanlj as an inhabitant of the 
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proventriculus of chiefs 

^hite quail. Durant and Itnight (19«) >'" « [“Suri. 
ported ending the parasite m eastern “X noted 

A striking departure from Ae “,e ‘teLmere 

in roundworms is seen in the case the lining 

worm. Both sexes of tlie worm enter f 
of the proventriculus and grow to m that locat.o 

During development, however. eSs 

causes the body of the female to sue . , . j q’jig 

globular in shape; its color also becomes a bnght red. 
males retain their slender form tliroughout lit . 

Lite History.-Grasshoppers and -nfe^ 

mediate hosts for this worm. T^e eggs e P jnter- 

ness in about forty-two days after being “ten by dm mte 

mediate hosts. After the grasshopper or required 

by a susceptible fowl, about twenty-five y 
tor the worms to develop to maturity. always 

Symptoms.-Tlie presence of this parasite is not aua^s 

indicated by symptoms, but in young^ infestation, 
and sometimes death result from heai^ narasite voung 
Preventioa.-To avoid infestation with tins partusde^ younR 

ehieks should be prevented from eating ^ler 

readies whieh may have ingested t ic ,.„u?,i hv complete 
infested fowls. This is most easily nceomphshed bj complete 

separation of young and old stock. but 

Treatment.-No effective treatment has 
benericial results have followed the use of soft, highl.' 
tious fcc<is in place of hard gram. 


EYEWOKMS 

The oewonn of poiiltrj-. OxjW”™™. 
round, colorless parasite, about 3 mdi "! ',B. 'i,;.,pcni,, tiir- 
Ihe nictitating membrane or third c> c , j artificial 

kej » and pcafiiwls. It may also be J > 

menus to scscml species of wiM birds. i 
rejMirtcd from Vloridn and Ix»«iMana m ^ jj,,. 

Life History.-An intermedinte host is 

r\c«onn wnc i» 

iiwcf/iii a-i/rinanrciiJiJ, bw I>ecn foun 1 
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capacit} This cockroach is found under old boards and 
trash ^hich ma\ pre^nt on the premises 
ITie eggs of the ^orm m the eje are passed down the tear 
duct of the bird to the mouth, are swallowed, and pass to the 
outside in the droppings The eggs or newlv hatched lar\ ffi 
are picked up and eaten b\ the cockroach, m the bodj of 
which thej de\elop for ‘ome time ^\’hen the cockroach is 
eaten b\ a sUiCeptible fowl the >oung worms are released, 
probablj m the crop, and quickK make their waj back up 
the esophagus to the mouth and thence b> wa% ofthelacnmal 
duct to the e\e Tlie worms ha\e been found m the ejes of 
chickens within tweUe to twent\-fi\e minutes after the birds 
had been fed cockroaches containing the >oung parasites 
About three months arc required for the completion of the 
life cjcle 

Symptoms —The irritation produced bj the worms m the 
eje causes the affected fowl to scratch the e\e or rub it o\er 
the bodj feathers The ejes are swollen and inflamed and 
the bird winks contmuou.l\ In some cases the inflammation 
ma\ be so «e\ere as to lead to destruction of the ejeball 

Preventiou.— An> trash or debris which might harbor the 
cockroach «hould be removed from the >ard General sani- 
tarj measures, particularly the frequent remov al of droppings 
to prevent their ingestion by cockroaches, are important aids 
in prev ention 

Treatment — The treatment developed at the Florida Agri- 
cultural Experiment Station is as follows Instill into the 
eye a few drops of butyn 0ocal anesthetic), lift the nictitating 
membrane and place 1 or 2 drops of a 5 per cent solution of 
creohn directly on the worms Immediately after instflhng 
the creohn the ey e must be well imgated with dean water 
The worms are instantly killed by the creolm and may then 
he removed 


GAPEWOEMS 

The fowl gapeworm, Syngamus trachea, a small, reddish 
roundworm frequently found in the trachea of chickens, 
gmnea fowls and turkeys, ato m many wild birds indudmg 
blackbirds, starlings, magpiea swifts, robins, sparrows, hn- 
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nets, pheasants, partridges and rooks. The male worm is 
small, being but ^ to ^ inch in Jength, while the female is 
much longer, measuring from ^ to f inch. The male worm is 
permanently attached to the female, giving the pair a Y- 
shaped appearance. This parasite produces the condition 



I'lO. 75 -“TflM-hr* t {Ctntritsy Mer^ 
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comraonlj kno%Nn as "rvpes” because infested chickens 
“gape” and sho^s diflicuUj m breathing 

U!e History —Because of the permanent closure of the 
\ uh a of the female orm b> the attached male, the eggs 
can be hberaled onlj bj rupture or disintegration of the 
emale Ihis mat occur in the trachea of the birr! or after 
the norms are expelled to the outside Depending upon 
hiorablc conditions of namitb and moisture embrtos 
detelop in the eggs in from one to «c\tn necks and in some 
cases hatch out F ithcr the eggs containing the embrj os, or 
the joung norma alrcadt hatched m*i\ be eaten hj fowls 
After being taken into the digestive tract of the bird, the 
joiing norms migrate to the lungs and thence to the trachea, 
nhcre thev mature nithin seven to ten dajs 
Earthworms have also been found to plav an important 
part in the dissemination of gapenorm infestation The eggs 
or newlj hatched larvai of the parasite are eaten hv the earth- 
norms, in the bodies of which thev mas remain as infectious 
larvre for some time \\’hcn the norms containing the larvte 
arc eaten b\ a susceptible fonl the joung larvai are freed 
and begin their migration to the respirator, tract Tins 
manner of dts«emmation however, does not make the earth- 
worm necessarj for transmission since as has alrcadv been 
pointed out, direct infestation mav also occur The protec- 
tion afforded the j oung worms in the bodv of the earthn orm 
serves to keep the larie alive much longer than nhen thev 
are exposed to natural climatic conditions, and the joung 
parasites maj thus be earned safeK through conditions 
which they would not otherwise survive 
Clapham (1934), by using earthwonns as intermediate 
hosts, has reported success m transmitting gapeworm infesta- 
tion to chickens from pheasants, partndges and rooks Cer- 
tain snails and slugs hav e been found bj Tav lor (1935) to also 
be capable of acting as intermediate hosts for the parasite, 
and Clapham (1939) states that three arthropods viz, a 
certain centipede, the ‘leatherjacket,” and the “spnngtail ' 
hav e been incriminated as v ectors 

Symptoms —It is m joung birds under eight weeks of age 
that gapeworms produce the most senous results Heav ilv 
infested older fowls show onlj mild symptoms or none at all 
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In young subjects, the activities of 

■nation of the trachea with the accumulation °f 

amounts of mucus. The resultant interference “mne" 

tion causes the affected birds to stretch tlie ne ' 

with open mouth for air. The birds sneeze, cough ^d fre 

quently shake their heads in an effort to eype\ 

mucus from the windpipe. There is impairm^ ‘ 

progressive emaciation and between paroxys 

the birds sit huddled quietly on the floor with the head 

drawn back against the body, and the eyes 

Wehr (1937) called attention to the tly 

caused by the attachment of the male worms, , ] 

found on the walls of the tracheas 
nodules are seldom seen in chicks. These s 
become so numerous and of such size as to a 

™l^Sa?Sshownthat.contri^tomeid^o^^^ 

it is in young turkeys rather than clucks tlmt ^ sever^t 
results occur. In poults the symptoms “PP ,. ti,e 

number of worms is greater, deatlis sta . x ’ ^he 
mortality is heavier than in chicks. He al , , j, arbors 
turkey, rether tl.an the adult chicken, which seldom Imrbore 
gapcworms, is an important factor in j „jj 

worm infestation, and tliat turkeys and con a . ijjjj 

two of the chief factors in perpetuating , „.nf);er 3 

season to season. It has also been shjiwn } ^ 

that snails and slugs can retain viable larvm ° ^ ^ „a(]y 

their bodies for long periods of time, thus fm . 
source of infestation to susceptible fowls and serr mg to per 
pctuate the worms from one year to the • norumu- 

Prsvention.— Frequent removal of litter opr^^^^^^ 

lotion of worm eggs and laivai is importnn • , 

part which earthworms and other oi.rre 

play in transmission of the parasite, all , j , corrcctcil. 
and shelter which favor tlieir presence 

Wehr (l!B9) states that the starling, recent .v mi, 

this counti,- may, if it lieeomes prcrmlcnee of 

calico onns nrc prevalent, scr\'c to increase P 
the parasites. 



352 I^TFP\ iL PARASITES 

Treatment — iManj remedies have been tried against gape 
worms but until recentlj thej have in general proved un- 
satisfactorj Clapham (1935) has reported favorable results 
from the administration of either garlic oil or the synthetic 
product, allj 1 sulphide, with the latter preferred because of 
being cheaper and less pungent The drug was given by 
forc^ feeding with a pipette, the dose ranging from | 
mraim to 3 mimms of either a 50 per cent or a 33 1 per cent 
solution in linseed oil The effects are described by the 
author as marked, and heavilj infested birds ceased to gape 
during the first daj of treatment ^^lthm three days the 
parasites were loosened and coughed up, and in addition, the 
action of the drug was sufficiently powerful to render eggs of 
the parasite sterile 

^^eh^, Harwood, and Schaffer (1939) tested the efficacy of 
raanv drugs and chemicals against gapew onus, some of the 
materials being fed some injected intratracheally, and others 
used as fumigants Insufflation was used m testing many 
substances, most of them having no beneficial effects what- 
ever, while others showed such low degrees of effectiveness as 
to render them definitelv impractical 
How ev er tw o of the drugs v iz , calcium antimony 1 tartrate 
and banum antimonyl tartrate gave indications of effective- 
ness and since the latter was less toxic, it was tested further 
Infested chirks were placed in covered jars so equipped that 
the powder on the floor of the jar could be circulated by 
means of a tube attachment. The pow der w as dispersed two 
to four times dunng a ten minute treatment of the birds, 
whichwerethenremoved observed and later autopsied The 
average efficacy of tlie drug m 10 experiments involving 143 
birds w as o\ er 98 per cent The treated chicks manifested 
increa'sed coughing and were slightly depressed for a few 
hours, after which definite improvement was observed, with 
the birds rapidly returning to normal behav lor 

TAPEWORMS 

Tapeworms are flat, white, segmented, ribbon like para- 
svtes, several species of which ate capable of infesting fowls 
They v ary in size from those barely visible to the unaided 
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eye to f onns having a length of 8 to 10 inches, and are y 

found in the first half of the intestinal canal o 
known, all tapeworms of the fowl require mterme la e 
for completion of their lUe c> des Many of the ® 

cycles ha\e heen definitely established, but some s i r 
to he worked out. 



"OTTn an«l a munilnomi of |)ouUr> {from O. o I 
f^UuTf ) 


, Hisloty.-Tlic Iicacls of tniKWonns are 
hooks niid suckers by which they attach thcm'<* 
hning of the iuteslinc-s 'Hie head is the sn.nllest h»t 

IxirtiDii lit tlia pnni'iilc. Ncn sepincnts continue ti f 
'"Innd tlicli.ml nnil onh tlie tcrnnn.il " .„„rm 

"«■ iimtim. iinil contnin fcrtilireil cppi. ‘ 
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grows, the end segments are detached, pass out in the drop- 
pings of the fowl and ma\ be eaten b> a \anet> of beetles, 
flies snails w orms and other forms capable of acting as inter- 
mediate hosts, m which the eggs de\elop to the infectious 
stage bpon being taken into the bod\ of the fowl when the 
intermediate host is ingested the \oung tapeworms are freed 
and de\ elop to matuntN 

Becau‘«e of the similaritj in general structure and life 
histones of the fowl tapeworms a separate descnption of 
each IS not gi\ en here In the following list (p 334) of fowl 
tapeworms, and species of birds infested the asterisk is used 
to designate those ca*'ei in which further e\ idence is required 
to establish the correctness of the intermediate host listed 
SymptoEQs —As is the ca«e with most parasites tapeworms 
produce the se\erest damage in \oung/owl5 Birds infested 
with tapeworms present general sjinptoms of unthnftiness 
Droopiness, ruffled feathers, diarrhea weakness and paleness 
of comb and w attles are commonl> obser^ ed Man^ affected 
fowls become weak or e\en completelj parabzed m one or 
both legs In some ca«e3 the neck muscles appear to be 
affected and the fowl twists the head and neck around into 
unnatural positions 

The intestinal wall of heaviU parasitized birds is often 
thickened and shows catarrhal mfiammation One of the 
tapeworms, RailUetina echtnobothnda produces small nodules 
in the wall of the intestine and it is these lesions which are 
occasionalU mistaken for tuberculous nodules 

The crnct manner in which tapeworms produce harmful 
effects is not known, but the inflammation of the intestine 
no doubt interferes with digestion m \arjing degrees It 
has also been fairl\ well established that the worms produce 
substances dunng their growth which are harmful when 
ab<^)rbcd bj the fowl In heavj infestations the bowel ma\ 
be practicalb occluded, and the normal mo\ement of intes- 
tinal contents greitb disturiied 
Prerentioa.— The droppings which mas contain *‘npe'’ 
segments of tapeworms should l>e disposed of m such a 
manner as to pre\ent the snnoitj beetles, bugs, flies, earth- 
worm" "lugs and snails from ingesting them All boards, 
trash and other unnccessan objects which might sene as 







hiding plnccs for tlic intcrnu*(Iintc lio^ts frhonld he 
from t!ie hoii*^^ and ynrd'i. EHmiimtion of ve 
discing of the yards at fre<iuent iiitcnnK are he p ul m 
ducing the mimhcr of intennediate lio-'ts to wine i ic 
might Imvc access. 


Tn7*c^onn«. 

KrtS/idiruj 




MroffOHrt 


/?at/ac(ina 


ill/menoltpia ennoen 


ilimcnolepii canfanionn 


Kai/ijefina nuigntnumula 
Dosainwj jyronlottxna 
Dataxnea meleaffridta* 


1 CliirV<‘n 
Turko 
Ginnr'X 
Qtntl 
Cliirkt t) 

1 nrki'y 
CuitK^a f«»«J 

i pMck 
Cliirkrii 
Tmk<^5 
QoriI 
IVnfowl 
Guinoft fowl 
Cliifkon 
Turko> 

. PlRCOII 
Chicken 
Turkey 
Qunil 
Chicken 
Peafowl 
Turkey 
Quail 
Pheasant 
Guinea fowl 
Cliicken 
Turkey 


Intennidiito Imils 

mellf^ 

fliM 


Ileetlcs 
11011“^ fllM 


Anti 


Anta 

Flnhlo Aim 
Pcelles 


npcllcs 


iiCCllVO , 

Slugs and land snails 
UnknowTi 


Treatment.— A’'arious driigs such as turpentine, 

pomegranate root bark, fluid extract of male / „noJimn, 
carbon tetrachloride, tetraddorethylene, oil o , , 

^tenone, ’arecoiine llydrobromidc, santonin, ^ 

Pg^ylresofempLarid pLpkin seed have »U 

removal of |)oultry tapeworms, but none na p 
^awood and Guthrie (1940) experimentally tested 223 

substances and 27 mixtures for efficacy m .[ 

"orms from chickens. This list included practira y all | 
«hich hare ever been recommended as treatments ana 
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addition man\ less common substances Of this large 
her, onlj one, lead arsenate, showed any promise as a pou 
treniafuge and it was found to be too toMC to the ir s o 
recommended for general use , , . * 

Guthrie and co-workers later reported tin ^ 
compounds possessed anthelmintic properties 
followed b\ e\tensl^ c w ork b^ Kerr (1952) and ( 

showing tint dl-n-but^l tin dilaurate, sometimes ^ 

as but^ norate, is an effectl^c and safe material tor tiie r^ 
mo\al of certain species of tapeworms from c iic ens 
compound was used at the rite of 500 mg per i , 
feed (0 05 per cent) or as a single I25-mg dose ' . 

The drug is reportil as accomplishing ^mmal o , 
tapeworm of the following species RaiUiewia 
R teiragona, Choanotxnia ^nftlndlhvIu^n, Vciia^ 1 
tina, Ihimeno^eins carioca, and Ainochoixntfi spicnoi e 


FLUKES 

riukes are small, flattened, 
peat-shaped appearance At least three flukes i 
found capable of causing disease in fouls On j 

Colly Ticlumf aba, acts as an external parasite an i 

m the following chapter (see page 365) +],« Pros- 

nukes of the Egg-fonnmg Organs -Flukes of the ^ 
tkogonimiis species have been found m Prnstho- 

and o^a^y of chickens and ducks, and one of ^ ’ iniur\ 
gonimvs macr orchis, is capable of producing se er 
to the parts ini aded by them This fluke is a on * 
length and reddish-brown m color «^frf.mplv 

Life History -The life history of the tlie 

complicated, two intermediate hosts being j 
oscle The eggs of the fluke are passed out in ^roppm^ 
and develop into \ oung worms winch penetrate forma- 
snails Dei elopment in the snaU takes place w ith the forma^ 
tion of a tailed form which swims about iinti , . 

penetrates the body of a dragon flj nsraph, m j,. 

comcsencssted TOen the dragon fly is eaten ^ 

We fowl, ihe joiing fluke is set free, and after migrating 
the cloaca of the bird, develops to maturitj. 
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Macj (1934) has published an excellent report m which he 
discusses m considerable detail the biolog\ of this parasite 
Symptoms — rowls infested nith these flukes show dullness 
emaciation, sleepiness, and loss of appetite KotlSn and 
Chandler (1925) found anemia, emaciation and peritonitis 
in the affected fowls autopsied b> them There were also 
manj diseased, collapsed o\Tile3 Tihich contained grajish- 
jellow, egg like material mixed with fibrin and pus 
Prevention.— Fowls should be kept awa\ from low, wet 
areas m which dragon flj njTnphs are present 

Treatment —Carbon tetrachloride gi\en in repeated doses 
of 1 5 cc IS reported b> the U S Department of Agriculture 
to ha\e gi\en good results as a treatment for this parasite 
nukes ol the Pioventncultis —Newsom and Stout (1933) 
reported the occurrence in eight weeks-old chickens of a 
serious disease caused by the presence of a fluke, Peilosiomum 
ondalrs, in the proientnculus The affected chicks showed 
loss of appetite, stood around with the ejes closed, and 
gradualli wasted awaj , with death occurring after an illness 
of seieral da\s At autopsj there was a noticeable enlarge- 
ment of the pro\ entriculus, with the openings of the secretory 
glands reddened and mflamed It was noticed that those 
chicks which had access to a ditch containing snails were 
the onl\ birds in\ohed, the other fowls on the place remain- 
ing healtln As soon as the ditch was dried up the snails 
disappeared and there was no more trouble 
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Chapter 13 

EXTERNAL r \u \srn:s 

Man'Y kinds and \arieties of external parasites are known 
to infest poultn The list includes lice, mites, ticks, fleas, 
flies and other less important forms The total loss for winch 
thej arc responsible is enormous and thc> present an impor- 
tant practical problem where\er fowls arc kept 

UCE 

'fhe lice affecting poultry belong to the order Mallophaga, 
chewing lice or bird lice 0\er 2000 species of Malhphaga 
ha\e been described, and nearl> all of tliese are found exclu- 
sl^el> on birds Except m the case of domestic poultr>, a 
giN en species of lice is seldom found on more than one species 
of host, but a single host may harbor se\ eral different species 
of lice Some 40 or 50 species of bird lice occur on domestic 
poultrj 

These lice are small, flattened insects, seldom more than 
^ inch in length, and } ellowish or gra> in color The\ show 
considerable variation m details of form and structure, de- 
pending upon the particular region of the bodj which tbej 
inhabit The> are not blood-sucking parasites, but ha\e 
cutting or biting mouth parts with which thej feed upon bits 
of feathers or scales from the skin In this wa\ , and also b> 
their sharp claws and spiny structure, thej cause considerable 
irritation and annojance to the fowls on which the> live 
The\ are permanent parasites, the entire life cj cle including 
the egg stage being spent on the body of the host Heavj 
mlestatioris Irequesth oeevr daiwg edd veather It is 
onlj bj accident that hce leave their hosts except to migrate 
to another host of the same species. "Most lice cannot In e 
more than a few daj s off the bodj of the In mg fowl, ev en 
when temperature and food conditions are made to approxi- 
mate those of the host That the numbers on an indmdual 
fowl mav be relatn el> enormous is shown bj the reports of 
( 364 ) 
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Chandler (1917), who recovered 

from a single hen after fumigation for o Manter 

to cause the lice to drop off, and V, -i estimated 
(191G) who counted 3600 lice on one chi > „ another 
that they had about one-half of those recentli 

chiclvcn one month old, 925 lice were -p j^jaUophaga 

Thompson and Hashing (1957) ““"‘f nt were the 
from a single hen. Of this number 92 per cem 
chichen body louse. 
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EXTi'JiN VL mu vsrn:s 

Maw kinds and \anctu‘s of external parasites are known 
to infest poultr\ Tlic hst includes lice, mites, ticks, fleas, 
flies and other IcM important fonns Tlie total loss for which 
thc> are rc*sponsihlc is enormous and thc> pre«ent an impor- 
tant practical problem whcrt\er fowls arc kept 

UCE 

The hcc alTctUng poultry belong to the ortlcr Mallopfiaffa, 
chewing hcc or bird lice Over 2000 species of MaUophaffa 
ba\e been de«cTil>c<l, and ncarl> all of tlicsc ore found cxclu- 
sneh on birds Except m the case of domestic pouUrj, a 
gii en species of hcc is seldom found on more than one species 
of host, hut a single host maj harl>or se\cral different species 
of lice Some 40 or 50 species of bird hcc occur on domestic 
poultr} 

These lice are small, flattened insects, •mldom more than 
inch in length, and jtllowisb or graj m color 'fhej show- 
considerable variation m details of form and structure, de- 
pending upon the particular rejpon of the bodv which the^ 
inhabit They are not blood-sucking parasites, but have 
cutting or biting mouth parts with which tbev feed upon bits 
of feathers or scales from the skin In this way, and also hv 
their sharp claws and spinj structure, thej cause considerable 
imtation and annojance to the fowls on which thej live 
Tbev are permanent parasites, the entire life cj cle including 
the egg stage being spent on the bodj of the host Heavy 
infestations frequentlv occur dunng cold weather It is 
onlj bj accident that lice leave their hosts except to migrate 
to another host of the same species Most lice cannot live 
more than a few days off the body of the living fowl, even 
when temperature and food conditions are made to approxi- 
mate those of the host. That the numbers on an individual 
fowl may be relatively enormous is shown by the reports of 
( 364 ) 
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Chandler (1917), who recovered more ““s 

from a single hen after fumigation for one a planter 

to cause the lice to drop off, and La“Son andjtoter 
(1916) who counted 3600 lice on one chieh , another 
that they had about one-half of those presen . ' recentli 

chicken one month old, 925 lice were j^iallopkiga 

Thompson and Hosking (1957) counted iWmop j 

from !a single hen. Of this number 92 per cent were 
chicken body louse. 




3GG f \THl\AL rARASITfS 

It rcm-Mns on the skin of the host tind, because of its great 
actiMty, often protluccs seiere imtation of the skm If the 
feathers of an infested fonl are separated, these lice ma> be 
seen running o\er tbe skin in an attempt to get out of sight 
Crutchheld and Huson (10-13) determined tbe food habits 
of this and other species b\ microscopical examination of the 
crop contents The bod> lou«c not onU feeds on barbs and 
barbules of feathers, but obtains blood b> gnawing through 
the epidermis of the skin and bj niptunng quills of pm 
feathers 



Fio so —Egg* <niU) of Ihe commoB large loiae of the hen 


The eggs are deposited m clusters on the base of tbe 
feathers, and on badl\ infested fowls large masses of eggs 
may be found on the feathers below the -vent The eggs 
hatch m fit e to set en daj s and the > oung lice mature m about 
two weeks after batching As these hce seem to detelop 
equallj well at all seasons of tbe >ear, untreated fowls mat 
becometerj heavily infested at ant time Bishopp and Wood 
(1917) point out that the beat of the fowl’s body is necessarj 
for the hatching of the eggs, and that the lice themselt es die 
m a tery short time when off the host Although pnmanij 
a parasite of chickens, this louse is sometimes found on tuc- 
kers and occasionally on other fowls running with badlt 
mfested flocks of hens 

The Shaft Louse —The shaft louse, ilenopon galhnas, is 
often referred to as the small body louse, but Bishopp and 
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Wood state ttat this name does not fit Ihe 

species They point out that ** "o™® J remain on the skin 
shafts of the feathers, and that it does , , ,5 closely 

of the host for any length of time distinguished bv 

related to the large body louse, it is re^ « p,rts of 
Its habits It IS very common on ch portance than 

the country, but probably is of spends most of its 

the large body louse for the * theVra, and seems to 

tune on the feathers rather than on , . feathers 

teed exclusively on the barbs and nr known to 

In support of this view are the fee ' 5o,nc time 

occur on joung chickens, and that 1 4 .Up foiil Its hfc 

on fenthers uhich have except tint a 

historj 13 simihr to that of the bodj louse 1 
longer time is required , , Cuclolngaskr 

The Head Louse —The chicken i of chickens 

Acicrojrap/iws IS found chieflj on the he „„ l,]rds and 

and turkms It is espec.alb miunoijs^fe on 

isnormallj theoiifj apt^es hkclj to c 
'crj joiing chicks or poults ihe a fopud on the top 
color about jtj inch long. ”'',1 't their mouth parts 

or hack of the head, being located » „ ti,e down or small 

are close to the sUn The eggs are laid on the o^ 

feathers of the head, and hatch m n'® liocoinmg mature 

loiing hce pass through three tnolfe 1C rearing 

in almiit thirtv dnas ,..11,^1 lahoratora eon- 

ttns species 111 an incubator under con ^ species just 

ditions with feathers as the onla 100(1 simmmr"' h"" 

prcMonsb described r.= . J'™"""’'* " ’ , 'e conditions 
l/cnapoii snf/me, fnilcd to thricc under cationic, >’ 

The Wing Louse -The wmg owncscom- 

ilo <.1\ related to the hend lou*^ and i pia,cktn‘« 

inonU found on the large iMnp ft ithcr^ , ottrlooknl on 

unt !no\c nhoiit facl> and ii> therefore three 

tnWUowls It IS of much t turket lou^ 

''iHcici preMoUbU di«cu*sscd * „f turk« " , 

iHtmt'mg . fdiind on 

Other Chicken Lice— Othir ^ 

tlmkms include tlu large chicUn oju i,roadir than H 
If'rgr. dirk pnv h.UM, iMth a head nhich 
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lottK ^ ^Hriirrf » (filhnr \\huh i-> ft 'tr\ 

smnll liRht colored sptcits nwl uhidi is found on the loose 
flulTj feathers clutfU on the under part of the foul and tlic 
brown chicken louse Gontodes dtfsimilts common m F urojK. 
and reported b\ Thshopp and Wood ns probibK common m 
much of the South No other sjiccies set reported os bcinp 
found on the foul Ins become of much nnportnncc 
Lice of Other Poultry —lurkevs ducks and Reese are 
each infested at tunes uitb si>ccies of lice that ore not found 
on an\ other hosts In the ease of the turkev the larRC tnr 
kc\ louse Clrhji^lnnelfatjnli^ isprobihb the most e-om 
mon Ducks uul Ree*^< are rartle infestetl to the peiint of 
serious injure the sUnder duck louse Ii nficnl i miTticonm 
and the coinmou louse of the ReH>se Trnwhn (iti^rntuivi hemp 
the ones most often found (niint i foul and peafowl arc 
both ho tstospeeifie kinds of liex ai»l thcRUine i is important 
as a pos-sihle spreader of ehiekon lice Neither of these fouls 
seems to be prcitls tnjiire'd b\ the he-e norm dlv present. 
Pipeons are often heaMh infested uith the slender pipe*on 
louse Coluiilicola ci^mibT and less friaiiicntK with the 
small pipcon louse CamjnnuhUiti l/ideiitn(iis ‘*^e\eral other 
specie-s haa e been reported as occumnf, < n pipoons but the 
tuo mentioneil cause roost of the damape 
Control of Poultry Lice —Development of svnthetie orpanic 
insetticides has made possible a completcb neu approach to 
the control of e-rternal parasites of poulln. 1 he loop ac- 
cepted method-^ imobinp treatment of individual fouls b\ 
dustinp dippinp or preasinp— thouj^h still effective— have 
been almost entirclv replaecd b\ sprav or brush treatment of 
appropriate interior surfaces of tl e poultn house or b\ appli 
cation of insecticides to the floor litter 
Moore and Schuardt (1954) reported on a series of field 
tests mvolvmp more than 200 poultrv houses and nearh 
GO 000 fou Is m u Inch some fourteen different orpanic insecti 
cides were used singlv and in combination Ihev ohtainetl 
excellent control of the chicken bodv louse the shaft louse 
and the fluff louse with single sprav treatments of chlordane 
lindane benzene hexachlonde DDT lindane nicotine sul 
phate-lindane and malathion Since the flocks used for the 
tests were selected on the basis of being infested with all 
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three species, the authors were able to rate i S' ‘ 

order of increasing resistance to treatoent as 
hodv louse, the shaft louse and the fluff louse. ppi.,tpd 

-Insecticide residues and their effects, 
to contamination of eggs and poidtry meat, p ac 
on the use of some of the foregoing materials. 

Malathion is both safe and effective when , 

cent liquid water spray (1 pint of 57 per cent raalatlnon 
emulsion in 8 gallons of water) applied to t le ro 
to the point of run-off. It has tlie 
will control the red mite or roost mite at the sa 
a single spray application. 


MITES 

Tliero are about twenty species of mites ''.'"I''’ 
to infest domestic poultry, but only a few o . belong 

ciently injurious to be of economic importance, 
to the family .learina of the class ‘'’"Ss 

arc closely related to the spiders. The f j^^tbod 

have quite different habits and, in general, a 
of control must be used for each species. famil- 

. The Chicken Mite.-Most poultry' raisers are ^ 
iar with the common red mite or roost ’ Although 
Salimir, and its serious inroads on poultry ‘ , because 

actually gray in color, these mites usually been 

they so often contain blood of fowls on cause 

feeding. Since they are blood-sucking mi • j idlng in 

serious injury. They are intermittent P**™ ’ 

cracks and crevices during the day and “U” E „„t of 

the fowls at night. UccauEc of tins “,^f^“ropi(ilv, an 
fight during the day, and because they rep ^^P_ 
infestation may easily become severc be „ constant 

IS aware of their presence unless he is Kc ] i- ,. . 5 . 

watch tor these pests throughout the s'"""'"; ,, ,;„dcr 
once is easily (Ictcrinincti by cxnmminp t • ^wjrcfnl 

riih-s of the roosts at tlic points or roost EUji- 

m-ipccuon of any cracks or crcviccs m uic qiiitc 

port?. In severe infestations n cbarncl(ri> 

apparent. 
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Tl>e English sp'irrov, frcquentU harl>ors the chicken mite 
and according to Fw mg (1911) is a most important factor in 
spreading it from flock to flock Becau-'c of the habit of 
sparroiss in lining their neats with chicken feathers and 
becau'e their nests are often built m the \icinit> of chicken 
roosts the deserted nests ma\ contain thousands of mites 
The mites are also spread b\ moiing fowls from place to 
place because a few mites ma\ remain on the fowls dunng the 
da^ 



Fio 81 — Roo9t3BbouldbGrFniOTsbleror«ssydiimfection Wire beneath 
tbe percbee as sbown here will keep the bens away from tbe dropp ngs 
and helps in the product oa of clean eggs (Ceurfety of lUxmnt A(meuUunJ 
EzpmmerU SttUion ) 


Since lice and mites often occur at the ‘•ame time a single 
spra\ treatment with 1 ptr cent malathion i-> recommend^ 
The Scaly Leg JVLte — The condition known as scaly leg 
m fowb IS caused b> a \cr\ small itch mite Knemidol optes 
mutana less than ^ inch across, which burrows under the 
scales on the shanks The se\ere imtation which is set up 
by the actinties of tbe mites results in the accumulation of 
gra^^sh drj debris under the scales the “^les being loosened 
and lifted until the shanks appear to be greatU enlarged 
If the condition is left untreated the feet mav become de- 
formed and the fowl ma% get so lame that it has difficultx 
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in walking or in getting on th® ™ost — birds 
found on turkej s, pheasants, part g 

The entire life cycle is spent ^ The 

in the channels formed as the mite *„™orDhosis and soon 
young mites pass through a simple metamorphosis 

start burro'ws of their own. 


The parasite is also 


. 'i' 




r,o S2-Th<, c<,nn.t,on knoi™ »’ m J'aU' 

staRo (pircatly enlarged) ol tl»c mite, h p. ^^jnent SioOen ) 
trouble (Courtesy of JUinoia AgncuUure Expcn 

M m there are manj 
According to Lamson and Planter ^ y,\th some 

remedies for this mite, as any P K i^est seems to 
penetrating po^^e^ will hill them. ■fTnitUih (10011) and 

lia\c been originally recommendet , *... -^rtsofvn'selinc. 
consists of 1 part oil of caraw ay ini\w j scales on the 

To gain the most cfTcctivc results the .. *;oapy water 
shanks shonld be softened h> of thi** material 

before nppljing the ointment. ‘ » jnss will soon 

h\ rnhhing on the shanhs and feet et . 
tlTcet a cure. 
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■NMicrc a large flock muH l>c treats! it is easier to dip the 
v\nnks and feet m a mixture of 1 part of kcro'ene and 2 parts 
of ran lm«ecd oil This mixture is xerj irritating Ixjcause of 
the ktro‘«cnc, and it should Ik. u^cd with consulcrahle care 
If the oil gets on the skin it is liktl> to cau'< «cxcrc burning 
It IS \cr> unusual to find this mite in flocks nhich are kept 
under conditions of good sanitation, nhicli iinrnctliateU sug- 
gests tJjat a jioultjaman v.ho follows the principles of hxgiene 
and sanitation and who is cartful not to intrcxluce the para- 
site wjih purchased stock will not be troubled h\ it 

The Deplnming Mite —Another \er\ •'mall itch mite, 
hnemidoi opUa galUna;, max cait-'C considerable injurj to 
fowls The«c mites, which arc still smaller than the scalj 
kg mites li\c at the baseof the feathers, where thex produce 
the condition known as * depluming scabies ’ Tlic intcn«e 
irritation mduce<l b\ the mites causes the afTettcd bird to 
pull out its own feathers In «<.xcre ca'^ the fowls rnav be 
nearlx bare of IkkIj feathers Tlie large wang and tail 
feathers are not usualh lost 

1 ortunatelv this mitc is not of \cr> common occurrence, 
and when found it xiclds rather easilv to treatment Tlie 
oil of carawax ointment just mentioned for •kxiK leg mites is 
effective in destrov mg the depluming raite Repeated apph- 
cationsofsulphuromtracntwillaUodestrov them Theomt- 
ment max be made bx thoroughlj mixing 1 part finelj di- 
X ided sulphur with 4 parts of petroleum jellx or lard 

Bunjea and ^^eh^ (1941) saj that complete control max 
be effected bj dipping each bird m the affected flock m a 
tub of water contaming 2 ounces of flowers of sulphur and 
one-half ounce of laundrj soap to each gallon As the 
deplummg mite is well protected bx the skin «ca!es, it is 
necessarx to soak the fowls thoroughlx in order to destrox 
all the mites Special care should be taken to do the dipping 
on a warm dax If the flock is al^K) infested with lice, the«e 
pests can be eliminated at the ^me time bj adding to each 
gallon of the dipping mixture three-fourths of an ounce of 
commercial sodium fluonele 

The Northern Fowl Mite —This parasite, Omithonyssua 
tilrtarum, is cometimes referred to as the feather mite, but 
the true feather nutes belong to an entirelx different famllx 
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X TTnited States, but 

Tins IS a relativelj new * arated parts of the 

infestations have occurred m wiae'y v 
countri If left untreated, i ca ^.^^nioii loost mite, 

In appearance it closelj resem found that the 

and maj easili be mistaken tor effect Because 

cnstomarj methods of treatment are j.oost 

ithasmanj of the habits of both the hodj^lou^^^^^^ 

mite It IS a particularlj '"1“”°”®.^? food bv sucking blood 

and reproduces on the fowl and ge batch among the 

from the host The eggs are deposi * their development 
feathers and the J oiing nutes comp conimonh 

iMthout leaving the fowl The ,^ont, and 

found about the base of tbe tail sime regions It 

the egg masses commonU occur m , i preference for 
often appears that the mites ba\e * ^ males m a 

male hosts, because it is not ‘°comparativ eh free 

flock badl\ infested wliile tbe tema ‘feeding 

'Ihtir liabit of eboosing certain local ^poil the 

grounds” causes tlie formation of g ^ 

appearance of tbe dressed carc.ass t ^ tr.ins 

'll.e parasites mas be spread ^^X’^geicral species of 
porting infested fowls or In , xj,g parasite, cspetialb 

w lid birds ba\ c been found to bar ,, allows 

purple guaekles, riistj blackbirds trcatnieiit wbieb 

1 ortiinatch tlicre arc see oral in inctliod as 

seem to be a cr\ clTectn e One o ' aictliml reportcil 

meal for tbe depluming mite A simp boosts 

In Paine UA^O) is to appli '"‘'f “Jpu mniiitcs before 
at interials of a few dais and abo , ' of three dais 

riKiatnig tune Three applications at mtenais 

proiial to be 100 fler cent cllcetiic P,tc of 

( aimrmi (PHS) fomul a i ^ iintimeto ra 

i onnccs for c\cr> UK) fowlsMillKi in^Kc i-crtmn tlmt 

fowls of Ibis pvrisitc It is bmK 

nl! fowls go on tbe tu iteil t nu-otinc ‘■nlpbiti 

i\l 1\ Imnd treite<l w»tb » f*-'' tintebs and ””” 

sincareil mnind llu ^^nt, nmUr >c 
onlln,nctk , .a. r <vnt du't 

Inrnnn miorted J** h,nm 

sppiuii 1»\ pjmlwlu'-tmg or Innd ,jl\Hiubt 

tiMus luid proteetisl fowls for n inriod ot iw* 
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llardvns (1955) touwl that 4 per cent m^lathion diLst ap- 
plic<l to drj fluffs htter at the rate of 1 pound to 21) square 
feet, nith a little mLxe<l into each nest, past- cfTcctive control 
nithin four da\s Heax^v infestations on roosters honcter, 
nerc controlled onI\ b\ tndnidual trcatmtnt with 4 per cent 
malathion dust 

The TropicalFowlMite —Tim species, OmdAoni/wu^burja, 
IS verj clo'cls related to the northern fowl mite According 
to 5Vood (1920) Jt IS the common mite in Afnca, China, India 
and South America, the roost mite not being found there 
In habits it la \erj similar to the northern fowl mite, except 
that it IS often found in the nests, and breeds there as well 
as on the fowls It seems also to be a part'ite of the English 
sparrow, and V» ooA recommends that a continuous wax on 
the English sparrow be instituted in anj Iocaht> in which 
the mite is disco%ered Nests should be de»tro\ed bj fire, 
and the nestmg places eliminated Fortunatelj there haxe 
been \crj few occurrences of this parasite in the United 
States The control measures outlm^ for the northern fowl 
mite should be effective for t^s pest 
Chiggers or Bed Bugs — Chiggers, Eutromhicula aU 
jTeiixigm, so annojing to man, maj also attack chickens 
The} are less than inch m diameter and almost im isible, 
being the first stage of a large red mite, which, when mature. 
Is entirel} harmless Since the\ are widel} distributed in 
Gelds, the} are readil} picked up b} chickens on which the} 
attach themselves to the shin in groups The injur} ma} be 
V erv «e\ ere in j oung chickens, and grow n fow L are sometimes 
attacked Inten'^e imtation is set up, small absies'es are 
formed at the points where the groups of mites are feeding, 
and if the exposure is long continued there ma> be a con- 
siderable mortalit} among xoung chickens The chicken 
chipper, eosf'hongasiia americona is also a pest in the South- 
ern States 

Frequent light ducting of chickens with flowers of sulphur 
will keep the parasites in die<dw, hut the more practical pro- 
cedure in the Southern and Central States w here chiggers are 
numerous, is to hatch chickens carlv and to keep them from 
ranging over areas where the mifes are most hkelv to occur 
Vihen chickens do become infested, the application of sul- 



, -wd for the deplummg »'te. - 
phur ointment as desen „ites infesting 

'“£“““^?±„rPonltry.-Afervoftheo^^r „( 


mur — „;fps intesung 

tecommended. it— _A. few of the other of 

OtherWUtes ofPonlW- although they ■ 

pouitrj' are of rj<j ^ tissue mite, j j in 

b-- 

sr-ssin 3* 

apparently causes no serious inju l ^ 



iluU fowl. UnlMRcd about ttvlc 

tent Station) ?r *t 


-n the air sacs 

■Ihe air-sac mite, 

timl occasionixUy in other "ponnectctl liollow 

lurUy.. Suiec the air fou«‘l St u«m- 

louR \)Qnes, retv h present rcporte<i 

‘'paces In tiic''C hones.^ It ^ tirniich (i 

in rs to cause serious m3«0» nuincroU'* • 

2 taties \\\ \vhich the i"tf„'''^;.e vail of the f ' •,„laW 
larforatcil the pcncardimn a j „ to' • ,ffaal. 

Vims cauVuiK .hath in a T> ''■?:Tmcmnl rather than 
l>e argued that this parasite i 
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but m an\ e\ent it is of relatneh little importance and it is 
discussed here because of its entomological relation to other 
mites 

Tlebrassitr and Martin (1932) state that a quiU mite of 
poultrj, Stjnngophlta Inpectinatus has been found m five 
vvidelv separated flocks in Ohio as well as in turkevs and 
golden phca«ants A specific ca‘« is cited in which about 7o 
per cent of a flock of loOO fowls were afTctted with a pecu 
liar molt which in most cases involved over half the bodv 
Txammation showed manv stumps of quills remaining and 
in thc'^i quills was found a vcllowish grav or brownish 
powder in which the mitcs were located with the aid of a 
microscope No method of treatment or control is known 
Another 'pecies S columbtt occurs on the domestic pigeon 
One of the feather initcs Falculifer rostraliis which eats 
the barbules and barbicels on wing and tail fcatl ers has been 
reported on pigeons bv Fillers (1927) Fumigation of the 
pigeons (with heads uncovered) with sulphurous anhjdnde 
fortwotwenU minute periods with an interval of eight da>s 
between applications eliminated the parasites 

TICKS AND FLEAS 

Tliese parasites are important m the Southern and South 
w-estem States and maj occur infrequcntlv in other parts of 
the countrj 

The Fowl Tick.— The clicken tick Argo* persicxis is a 
serious pest of poultry fowb often bemg killed by it The 
chicken appears to be the favorite host but turkejs geese 
ducks pigeons guineas and ostriches are all subject to 
attack ^Yben fuU grown the tick is from i to | inch long 
and it is a powerful blood-sucker In its feeing habits it is 
similar to the ordinaiy roost nnte in that it feeds only at 
night and hides m cracks and crevices or other "ecluded 
s^ta lb irro^ t Jia da:^ 

The eggs are laid in cracks about the henhouse and hatch 
in ten or fifteen da> s if the weather is warm In cool weather 
thej maj not hatch for three months The v oung seed ticks 
which have onlj six legs crawl up on the fowls where the^ 
remain for four to ten dajs until fullv engoiged TTiej then 
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drop off and secrete themseK es as do the (,[ 

tour to nine da>s thej molt and gam an “'iditional pa|rjl 
legs Trom this time on the habits are verj s rapidly 
of adults The ticks feed only at night an males 

After three alternate feedings and molts 
and females appear The females 22 'j^states that each 
each of several feedings He also 

female normally deposits from 500 to 9 ^\lthout 

points out that the ticks can live for a ^ hvmg for 

food, some of the adults in his expenme without any 

tv .0 and one half jears confined in ^ght o and 

food The seed ticks can live for five food 

the njmphal stages for eight to ^vath chemi 

The fowl tick IS much more difficult to flat- 

cals than most other insects and ticks * 
tcncd shape it is able to cra^sl into d^p , . v ^ gjfective 
of reach by ordinary parasiticides Mater 
against the ticks must be penetrating s i poncr 

cracks and crevices, and the> must ha thraccne oi!» 
Carholmeum, a wood preserver material 

IS reported by Bishopp as being tlm ^ tendcncj 

for this purpose He also states that, 
of the tick m all stages is to crawl '^P^” ’ ^cd from the 
ground, it has been found that a roos PP ^nlls is h\ 
lloor of the hou«e and kept entirely to huNC the 

far the most satisfactorj It is also css examined 

roost fitted together m such a wax tin „ 

or knocke<l down with greatest P®^®’ j^i,_,nfpction n also 
istniction of nests for easx cleaning an 
'cr\ important ^ nicotine sul- 

Ihshopp and ^Yagnt^ (1931) repor „ ^^enfrmnstthe 
plnle diluted with 9 parts of water was ^ ^pra'cr 

tick uhen applied to infcsteil poultrv noi . car- 

It was. ho^^c\e^. more exTcnsuc and h 

iHihncum . . . . inalntlmm 

lliKlrii^ucr and llichl (1*157) found th i 1 tlic insult 

thoremghU ap])lie<l under i |iou‘'C^ aod a*? a 

^od outsidt strmturil portions of rtuitrol of 

fiiKspru on till door litter pax t comp 
lofi tatinnsbx tlu fortx -ninth di\ nf*'^*’ 
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rmincl (li>45) obser\ «l extreme general « enkness amount- 
ing to pirtnl p^r'\l\ sis in 14 flocks infcstctl " ith the fon 1 tick 
Ilemo\'il of ticks from indiMdual fowls resultc<I in iinr\elou3 
recoN erj , usuall> within twent> four hours 
Tlie pigeon lick, Argaa reflexus, is n closelv relatcil species 
which IS widcU distributcfl in Europe, but which is not of 
common occurrence in the United States 

The Sticktight Flea —The chicken flea or sticktight flea, 
Fchidnophaga galhnacea, is a serious pest of pouJtrj in the 
southern part of the Lnitwl States from Honda to California 
Tlie fleas attach themscKcs to the comb, face, carloljcs and 
wattles, and remain attaclicd bj their mouth parts for four 
to nineteen da\s lliec tend to be found m clusters, the 
face and earlobes as well as the wattles sometimes being 
almost black with them Ilemck (lOOS) records a case in 
which b\ actual count there were 1&4 on the nght wattle of 
a chicken 05 on the right earlobe and, bj estimate, 200 or 
more on the right sale of the face Tlie pests stood out at 
nght angles to the surface with their lieads emWdded m the 
skin liic\ could not be brushed or scraped ofT. and e^en 
with tweezers the\ were remo\ed with diflicult\ 

The flea laNS most of its eggs while attached to the host, 
and according to Pannan (1923) the\ are thrown with con- 
siderable force when being passed Pcmalcs produce from 
1 to 4 eggs a da\ Tlie incubation period xanes from four 
to fourteen da\s, the usual penod Wing six to eight da\s 
The larxa; which Pannan observed began to feed on excreta 
of the adults within a few minutes after emergence and devel- 
oped rapidlj for the first few hours Thev were never ob- 
served to feed on anv other matenal, and he concludes that 
the excreta of the adults are necessarj for dev elopment of the 
young The larv al penod v anes from fourteen to thirtv -one 
dajs 

The mature larvje spin cocoons of silk and dust and go 
through a pupal penod of nine to nineteen davs During 
the first davs after emergence the adults are inactive, and 
thej do not become attached to a host until after five to 
eight dajs In six to ten da>s after attachment the females 
become fullv engorged and begin lajnng eggs The total 
minimum penod ob'served from oviposition to the emergence 
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ot the adult flea was thirty days, and the maximum period 

sixtV'fivB diiySt . tnrp <5 and die 

The adults are hilled by incubator 

within a few hours when exposed in tu , 

at a temperature of lOO” F. Tlmy '>je ^r atjeas^^ 
months without food if the weather is dry 
very quicldy without food if the weather is ' f 

Control is rather difficult to 

part played by dogs, cats, rats and ^ ^ animals 

mation of the parasite. In so far as p 

should be excluded from the poultry yar s- j^puses and 
the floors of chicken houses and the soi , jjt of tlie 
outbuildings form ideal places for the e ^j^atnient of 
fleas, special attention must be given „nj that the 

these areas. Bunyea and nnd sprayed with 

henhouses and yards be thoroughly „,.n]nded from 

creosote oil. Poultry and animals ='’ 0 * 1 “ be cxci 
beneath buildings where the flep ' j-olatcd petro- 
fowls may he treated by the application o ■ 

Ifitnm or sulphur ointment, using care n 
ointment into the fowls’ eyes. ^ com- 

Einmel (1942) reported that st»ckt)g , . sulphur in 
plctely controlled by feeding 5 per cent . scattering 

the regular mash for a period of three ■n > yards, at 
sulphur over the litter in the house an Vcither feeding 
the rate of 2 pounds to each 100 square ee . 
nor dusting alone was completely nnUinx, and the 

Tim Eumpean chicken flea, Ccralophylh>^S^^ ^^p„rted 
Wastern chicken flea, Ceratophyniis ‘ i presumably, 

in Maine and on the Pacific Coast, wspec . • species, 

dm same control measures would be effec 

OTHER ectoparasites 

I’oiiltry flocks are sometimes attacked b. f^roups which 

paraMtes which do not belong jn Hedbugs. certain 

have been described in the prcce<ung pag examples* 

larvre, cystic flukes and 

Bedbugs.— The common bedbug, a«d 

clobcly relatc<l EuroiK*an pigeon biig» 
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the IMexican chicken bug Hamatosiphon tnodorw may 
attack foA%ls and under {a\orable conditions may become 
serious pests They are rarely found on fon Is m the daytime 
but crav.1 on them at night and suck their blood Setting 
hens are often attacked and may be dri\ en from their nests 
These parasites hide breed and lay their eggs in cracks 
about the ^^aII3 roosts and nests They can usually be 
eradicated from poultry houses by a thorough spraying uith 
creosote oil or crude petroleum Since they mav easily gam 
entrance to dwellings and cause much annoyance to human 
beings their eradication is doubly important 

Kulash (1947) found that a single application of 5 per cent 
DDT m kerosene was sufficient to control bedbugs that had 
heavilv infested four poultry bouses for o\er fifteen years 
The solution was applied just heacily enough to wet sertical 
surfaces without any excessive nin-ofT A careful check of 
the treated houses one year later revealed no bedbugs nor 
any ev idence of them 

Beetle Larv® —Bunvea and 4\ehr (1041) say that there 
are se\ eral difTercnt kinds of beetle larvoj which may occasion 
ally attack domestic poultry and that young pigeons are 
especially liable to attack ihey mention the larder beetle 
Dermestes lardarius and the yellow meal worm lenebno 
molifoT as having Icon known to attack squabs eating 
away the skin at the vent and neck thus producing serious 
sores n e larvae of one of the burrowing carrion beetles 
Afcrop/onwsp mav also attack these y oung birds 
Tlie adult of the meal worm is said to attack setting hens 
especiallv on the feet causing great annoyance 
I^arvje of the blowflies are sometimes found on domestic 
fowls the eggs liavmg been laid by the flv m sores on the 
fowl or in the natural openings of the body 
Cyshc Flukes — Flukes are small flat worms more or less 
rwcmbhng a leaf in shape Tlic life Instorv alwavs involves 
one intermediate host and sometimes two Two species 
found in the egg forming organs and proventnculus liave 
Iwen disciisscal in connection with internal parasites An 
otier CoUjncIim faha is found in cysts in the skm of cluck 
ens anl turkevs It was reported bv Riley and Kcnikarnp 
(1924) as occurring in voung ttirkevs six to eight weeks old 
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whicli had been reared on a lake shore ^ S ^ Lound 
marshy meadow. Other turkeys, reared on higher gr 

without access to the lake were unaffecte . , 

rpL- c>iinv. cravi5 


dthout access to the lake were unanectcu. , . . color, 

The cysts are smooth and s*»“y> of them show 

and vary from 2 to 10 mm. m diameter. Darasite 

a small black pore through which the eggs ^ cysts 
escape to be scattered wherever the fow 8®^,'. • j sources 
become necrosed and drop off, furnishing a Kiley 

of eggs to be washed into the water. Aceording^to^^^^ 

(1931), the accumulated fii^astheseci 

snnik tKo firct nnrl tn Tivmohs of drAgOH U 


. the accumulated as the second 

snails as the first, and to nymphs of drag 


intermediate host. , . „.gre infesta- 

_ There seems to be no reason to ‘ • greater 

tions may have a fatal outcome. of birds 

financial loss because of the lowered naar 
showing conspicuous cysts. accomplished 

^ Control of the parasite seems to be ?„7”cess to 

bv nrpvonflno, fl nd turkeys from haMng , . 


Control of the parasite seems to oe rt ^ to 

ty preventing chickens and thev are likely to 

marshy meadows and lake shores "'°®^® , -ijn-iish sparrow 
[ecd upon the dragon fly nymphs. Since . Tysaer 

>5 sometimes infested with the fluke, as P j pf the 


..etimes infested with the fluke, spread of the 

(1918). it may be an important factor in the sprea 

‘»-n — , nr 


parasite. , v.,,(rnln cnats, or 

Black FUes.— Some of the black (SimiiUvm and 

turkey gnats, as they are variously ca nests of po^l' 
^rorimulium spp.) sometimes become death of 

try. ^Valke^ (1927) reports a case black flies 

young goslings was caused states that they 

J'hich attacked the flock. Gibson (1 ^ j turkeys. It 

have also caused losses among nniroals, may 

appears probable that poultry, as well these 

sometimes be smothered by drawing f;^ „^ear in swarms, 
small flies into the nasal passages when * • » the countr>' 

‘IS (^'nsionally happens in the northern p^ 
during the spring. . swiftly flowing 

Ue eccs are laid on tl'^ surface “f r ^,.,,b,nping s^ ’ 


- are laid on the surface ot ro • ^.^^jjanging s..- 
^treains or on leaves and stems of pi . ^rcatlv in length 
streams. Tim larval stage, as* is 


. . h varies the 

‘‘tvording to species, is passed »n th^ ndults emerge 

pupal stage of one to three weeks. 
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thej jmme<ljatd\ sctV ^ann bloorletl animals of anj kind 
upon ^kicli to though it is of interest to note that it is 
onU the females sphtch sucl lilowl 
Control 15 extremelj difficult, though 'muclges homed 
lx fore the doors and v.sndow5 of poultrj houses dunng the 
P'nrxl s^hen the flies a«? most trouhlegome will repel them 
Thtj will not attack in the «inoke 

Mosquitoes — Survejsin \Iahamah> Edgar and \\i!hains 
(1&18) rf%ealed tliat the common fiest mrx-quito, ( vlex 
qmnfjvffa^cialiu, has a high preference for the hloorl of the 
domestic fo7.1 Over 90 per cent of the engorged females 
T ho^o hlood cfjuld he identifie<l h\ “crologtcal or micro- 
scopical rnetluxla ^'crt found to ha\e fed on iMan Idoofl 
Cvlfz ffuinffurfofciatwf ras the onK “qxeics capturerl in a 
rhitltn halted trap and sp^-eimens of this spcfies vrere found 
mrHt trften in ehuken hou«cs rather than in adjacent stock 
hams 

Control 15 prohahh most eaolv aresnnydidied hj means 
of IJiyi '•■pny’i 

The Pigeon Fly —This para«ite, Pfieudohjucha cananensu 
lia-s hee-Ti Inorn in the Lnitwl States •irice 1&90, according 
toBihopp (1920j hutlKcameeTw-ciallv trouhlc'omc during 
the •■ummers of 1928 and 1920 It is not onh a senous r>e«t 
of pjgron« hut it H a ntee««ar> agent m the transmission of 
pigeon malaria In ‘qua\> jncl mg and packing rfioms the 
flies are often a «oiirce of anno\anc-e to the workmen, but 
under normal conditions tliej do not bite man 
Drake and Jones (1930), and Coatnej (1931) base de- 
scrilxd the flj and its habits It is a blood-^ucking fjv and 
i» not able to lise awas from the ho«t for an> great penod 
of time Its feeihiig habits greatU annoy the «qual«, fledge- 
lings and older birds Tlie adult fl\ remains almost con 
stant!} upon the pigeon and b not knowti to feerl ufwn other 
dom»-»tie animals or wild birds 
TIjc fli 13 M\iy)arou«, the mature larsw (prepupie) lx mg 
defxj-fterl h' the female Bishopp states that dcTxwi- 
tion of the larsa* o^rs for the most jiart while the flies are 
on thf^ pig/ons and that the pupse arc thus concentratr-d m 
the ne«ts Wifn first depo«itrd th" full-growTi larsa is 
eneloH-d m a whitidi cap-ul** or pujial ca«e and is mcapsble 
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of locomotion. Transformation into the resting stage begins 
immediately, and within three liours the capsule or puparium 
becomes somewhat shiny and jet black in color. The pupal 
stage lasts about thirty days. Soon after the fly emerges 
it is ready for a meal of pigeon s blood, which seems to be 
essential to its further e.^istence. Coatnej' found that the 
flies could live on chicks and mourning doves, but these birds 
do not harbor the parasite under natural conditions. His 



rio-S4. — The pigeon fl}', Pseudolifftehtacanaricnsia. (After X>rake and Jones.) 


experiments on man indicated that the flies feed about twice 
everj'- twenty-four hours, but the females were not able to 
live and produce Ian'® when fed exclusiv’ely on human blood. 

Control of the parasite consists first in cleaning out and 
disposing of all manure, dirt and nesting materials so as to 
insure death of the pupoe. Since the pupal stage lasts about 
thirty days, this cleaning should be repeated at intervals of 
not more than twenty-five days. A minimum of twenty days 
v.ould be safer. 

Bishopp found that 1 to 3 pinches of pyrethrum powder 
dusted among the feathers kilted all flies on squabs. It was 
less effective on older birds. 




3S I EX TEItXA h VA ItASITES 

Drake and Jones report the complete eradication of flics 
from a lar^e pipcon farm in Iowa by llie use of tliorouKh 
clean-up measures coinhinctl \\Uh the dipping of all pigeons 
in pyrethrin-soap solution. Tlic matcrinl for the dip con- 
sisted of 8G.5 ounces of sodium oleatc, 9.5 ounces of the 
alcoholic extract of pyrethnim lloncrs, and fi ounces of 
sodium silicate, 'the mixture is non-poisonous and is used 
at the rate of 1 ounce of the concentrate in each G gallons of 
soft water. Over 2000 pigt'ons ivere dipped on one fann dur- 
ing warm, sunny days in the first part of Octolicr without 
the loss, or even apparent injury, of a single bird. 

Yager and Glciscr (194G) found tliat DDT, 10 per cent in 
talc, on one trial proved verj* effective in the control of the 
pigeon fly as well as the slender pigeon louse, Coluvibicoh 
^lumbx. The material was dii.ste<! on at the rate of 3 grams 
per pigeon. 

Since many pigeon lofts are still free from these pests, all 
breeders s\ho are shipping stock should sec to it that such 
birds arc free from flies before shipment. A purchaser nho 
wishes to be certain of not introducing the parasite, would 
do well to give any incoming birds a thorough dusting uith 
pjTethrum powder before placing them witli his omi stock. 
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DRUGS 

KTjmDU^L treatment of ‘^ick fowls is rareh beneficial or 
profitable The old adn^e that an ounce of pre\ ention is 
worth a pound of cure is e\en more true in combating dis- 
eases of fowls than m dealing with the ailments of other farm 
animals There are howe\er se\ oral drugs which ha\e been 
\en efTecti\c in flock treatment of fowls affected wnth cer 
tarn diseases and para itcs Reference has been made to 
them in prece<ling chapters but a de--cnpti\e hst of some of 
the more common drugs is included here for comenient 
reference 

IWnn —The common name for a complex naphthalene 
compound used as an in.ecticide \\ailable as a da-*! and 
as an emul ifiable concentrate Mu_t be used with care 
becau«e it is readih absorbeil through the skin and is highh 
toxic Not often recommended in poultn practice 

Iniltohc* — \ntibiotics are wideK used m human medi 
cine as well as in the treatment of certain animal dispenses 
u«uall\ b\ intramuscular injectiom In low concentration 
U ualh not more than o mil!igram> per pound of feed the\ 
tel as growth-stimulating factors for chickens and turke\s 
Hundreds of antibiotics ha\c been isolated from \anous 
'ources and mam of them are highU effectn e agamst \ anous 
bactena and «ome \ inises Among thoK: in common use are 
aureoroi cm (chlortetraci dine) bacitracin penicillin strepto- 
micm and Uiraroian (tm-tetracjcline) 

ir^yrol —A ntelJm «iher preparation * e a compound 
of 5il\ er and protein containing about 30 per cent of sHn er 
It occurs as dark brown flakes is «oluble in water and is 
Used in o to 20 per cent 'olution •^rg^Tol ‘Solution is non 
irritating and ma\ be used in the e\es or nose as an antiseptic 
Bont' Acid— A white crvstaHine powder which ma\ be 
used alone or m combination with tannic acid or iodoform 
as a dusting powder for wounds The water\ solution of 
bone acid (it is «lowl\ soluble at the rate of about o parts of 
bone acid to 100 parts of water) useful as a wash for 
(SSS) 
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mflamed eyes and mucous 

antiseptic and has a soothing protects e action wnen app 

“ rCSUion* -A “S; 

penetrating talor It baa been fouls The tlose for a 
against some of the roundworms eelatin capsule 

mature foul is 1 cc , ari^d it “ ^ ^diciLl agents for 

The limitations of this and ted in Chap- 

expelling intestinal parasites have P 

12 a , „ ftilnrimted h\ dro- 

CHordaiic -The common nmne 1°^ ^ ^ ticks, and 

carbon insecticide vhich is elTcc i\e ag contact and 

fleas Acts as a stomach poison as veil as oa 

as a fumigant Must he used wi ^ pJ several 

Derm Soot -The P®"**"*^ . Jerris' It is elfectiae 

species of plants commonly kno\ n ^ . 

a'gamst chfcken lice -I*®" “fX^^^llSonat'e (dialk) or 
centration with precipitated calc purpose in 

other carriers It mav also be cmploaed for ^ ^ ^P 


tor th« purpose in 

other carriers It may also be cmp r,oe fler to 1 gallon 
the form of a dip, using 1 ounce of the powder g 

elfectiae insecticide is a ®j^^{')’ ‘,,ter but soluble m most 
odorless and tasteless, insoluble „ against flies, but 

organic solvents It is especially „ , i The residual 
IS characterized by slow pJ ,Titli oil emulsions 

effect IS such that w alls and ceilings p ^ v n fll giv e 100 


ciieclissucnriiavniuir,,.- lomacnei win >,■ 

(such as 2 per cent DDT in decdonz , room ov er 

per cent kill a month later to flies confined in 

„ r ™ .t .a available not only as a 

I or use on the poiilto fa™ agents which pe™it 

dusting powder, but with added ^5^ against flies 

read} suspension in water f ® t DDT in w ater 

or mosquitoes, a concentration of 2 5 per cen 
IS recommended , rnninlcv naphthalene 

BicWrin —The common naine for , ' rilatevl to 

compound used ns an insectiadc . „al inlialation, skin 

al.lrln It must be used with care to avoid inlia 

contact ind fooel eont umnation ^ tetrav alcnt tin 

Ih-n-hvliit (111 </i/o«m(f (Hulv>iomlc) 
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compound ^\hich his l>een found to be in clTecti\e inthcl 
mintic ajiainst the fo\\l tapeworms liaiUteiina caliciUns 
Chonmiznia \njnndihiihim, Datatnea pTo^Uitima ind Uyme- 
no/cpiT canof'a 

EnhepUn — \ brand name for 2-amino-5-nitrothia7oIe It 
IS U5ed m the control of blackhead (enterolicpatitis) of 
tiu‘ke\ s 

Efiom Sails {Hagnesium Sulphate) —Occurs as small 
whitish or colorless needles and is widely used as a phj sic 
Administration is best accomplished h\ di>5olMnR 1 pound 
of the crNstals m about 2 gallons of water, this being the 
dose for 100 mature fowls If all water is withheld until 
about 8 30 A SI the fowU will quickls dnnk their fill of the 
treated water, which maj be replaced h\ fresh w ater at the 
end of an hour's time 

Feme Chloride — CommonU used m the form of a tincture, 
or alcoholic «olution, which is dark brown m color and stains 
tissues with which it comes m contact It is useful in reducing 
the amount of bleeding from minor wounds, and it is some- 
times u'ed for that purpose following cropping of the wattles 
or dubbing of the comb 

Furazolidone —One of the rntrofurans made s\ nthetiealh 
from furfural It iaefTecti\e against fowl f\phDid hexamitia 
SIS infectious sinusitis SMioiitis and enterohepatitis 

Iodine — Tmeture of iodine is an alcoholic solution of 
iodine and potassium iodide It is dark bron n m color and 
has a pungent, alcoholic odor It is Useful as an antiseptic 
when applied to wounds A wound so treated should not be 
dressed or bandaged because of danger of severe burning 

Iodoform — A jellow, cnstalline substance contammg 
about 96 per cent of iodine, and ha\ mg a strong, penetrating 
odor It roa^ be used alone or in combination with bone 
acid or tannic acid as a dusting powder for wounds When 
placed in contact with tissues iodoform slowh releases 
iodine, and it is to this property that its antiseptic action is 
attributed Because of its penetrating odor, care should be 
used to keep it awa^ from all food pnilucts 

Kamala —A brownish, odorless powder obtained from the 
capsules of a small tree indigenous to the Last Indies 
Though of doubtful efficaev, it is often used as a lermifuge 
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Tt mix be purclnsed m capsules or in 
against tapeuorins It / j doses to mature 

tablet form, and is J ,ng kamah to tur- 

chickens Caution should tl,a„ {or chickens 

foul tick , y ointment xxhicli, as 

Mcmirml Oinlmmt -A dark w jt ig rerj 

ordinariU sold, contains 30 ,g „pphed bv spread 

efEecti\efordestro\ingliceon Tor 

mg a small amount o\ cr the J to dilute the 

economy and case of application it is ,iaschne 

rather hea^^, still ‘’"““'“‘J. ' „ varx xxitl. temperature 
The amount of xaschnc ‘ table onlx for cold 

conditions, the larger quantitj being 

xxeatheruse , ,,l,ite, shining flakes 

Naphthalene -Ths drug o“”f good insecticide 

and has a strong coal *®t color reducing the 

and, if sprinUed around ground and muted 

number of insect pests W'O" ,%„x elTective as an 
with twice its weight of ‘“.j „n,ounts around the tail 
ointment to be applied m sro jj ,5 the 

and xent to destrox the northem ' 3],ould be taken not 

actixe ingredient in a lou^pow ’ pgntration ^^hen 

to use It in more than 20 per rubbed in, it has 

used in CO per cent concentration, 

proxed fatal to hens „,,mrridial agent consisting o 

Iticorbnriii —A complex a ^ , j G-dimetlixlpxnmi- 

4 4'-dinitrocarbanllide and , protection against cot- 

dme Low lex els in the f'^d ateit p colixcrsion 

udia while permitting noiroal ^ jl ,,frer a few daxs 

Hens xxhidi normallx lax brow n c^gs ^jutc 

of nicarbarm feeding n few daxs after incdica- 

Shell color returns to normal w lUiin 

tion IS stopped 11 ovailnblc as a solution 

iVicofiTie Swlp/io^e — Commerci'i ^^tremeh poi-^onous 

containing 40 per cent of nicotmc ^ caution for 

if taken mternalli and sboul - against lice, and 

Unt reason It is effects e as a fumigan g 
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usedb} applj ing it to the top surface of the perches b\ means 
of a brush or small oil can, using 8 ounces to each 100 feet 
of perch, ]ust before the fowls are allowed to roost The 
effect of the material is not lasting, and a second application 
m eight to ten daj s is essential to complete eradication of 
the hce 

}\tfrofiiTazouc — One of the nitrofiimis made s\ ntheticalh 
from furfiiril It is effects e against both cecal and mtestmal 
coccidiosis 

Paradichhrobenzene —Occurs as white crystals, soluble in 
alcohol but insoluble in water With a melting-point at 
127® F , it IS ^ olatile at ordinary temperatures It ma\ be 
substituted for naphthalene in an ointment used to destroj 
the northern fowl mite, particularh when fowls must be 
treated m cold weather 

Phtnoihiazine —A light jcllow, crjstalhne powder, in- 
soluble in water but slightl> soluble m mmeral oils Used m 
dosages up to 0 5 cc for the control of cecal w onns Report^ 
to be ineffecti\e against the lai^e intestinal roundworm 
Potawium Pemanganate —Consists of dark purple crj stals 
which ha^ e a metallic sheen A frcshlj -made solution of this 
drug in water has a reddish color, which is gradualh lost 
upon exposure to air Because oxjgen is released when the 
solution comes m contact with organic matter, potassium 
permanganate has an antiseptic and deodorizing action It 
has been wideK used in the drinking water for fowls, but be- 
cause It soon becomes inert as a result of rapid deoxidation, 
It probabU has little real \a1ue in this connection 

Sodium Chloride {Common SaU) — A physiological solution 
of common salt is made b\ dissolving 8 5 grams m 1000 cc 
of distilled water For practical purposes the solution may 
be made by adding 2 lev el teaspoonfuls of salt to 1 quart of 
boiled water It is u<ied for washing and cleansing wounds 
Because its osmotic pressure is the same as that of blood, 
no change is induced in the tissues w ifh which it comes in 
contact 

Sodium Fluoride — Occurs as a white powder or as clear, 
lustrous cn stals The drug is poisonous and is irritating to 
the e\ es and mucous membranes Sodium fluonde is eflectiv e 
agamst the hce of poultry, and may be used as a dust or in 
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solution as a dip As a dip "^J“']gs5°ot'sodmm fluoride 
IS made bv adding 1 ounce or slightlj less 
to each gallon of rvarm r'ater , j 55 granular powder 

Sodium Fluosihcalc ''’"f ’ be used in the 

It IS effectise against poultrj lice, and maj 
same manner as sodium fluoride sulfonamide tjpe 

Sulfa Drugs -A group of of^‘lie^^“ Some are also 

which hai e a marked bactCTio medicinally to 

22f :l sJu'sl » -w 

.ue ... - "SirS: S:s-f; 

sulfamethazine, sulfapjTidme, s soluble m dilute 

and sulfaquinoxahne In geneia slightly soluble 

acid or acetone, insoluble in e er, j ym.sulfamethazine 

in w ater Sodium-sulfamerazme and sodium 

are water soluble .u since many of them 

Sulfa drugs must be used w ith eautio ^ to 

are sufficientlj toMO, eaen uroduction, and with 

interfere with normal growth and egg P 

calcium deposition in egg shell I ^ ^ jellow powder 

Sulphur (.Orchard-spray Typ^ J^ ^ ^ just against 

haiang very little odor Someti ^^juim fluoride Sul- 
poultij lice, but IS not so effec j-gtroving the depluming 

phur has been found effectiie o rs’used in a dip con- 
* . . a 1 f +u.e T^iirnose iv 15 _ a 



drug It has been found H‘’[)®“™oundworms of 
anthelmintic against some o nrirl it is best administer 
The dose for an adult fowl 1 cc , and it is o 
m gelatin capsules . f +i,e finel> po^'der 

Tobacco -Tobacco dust found to be fnirlj 

lea\es of tlie tobacco plant ^ j„ ornis and cccal 
ellective for expelling the purpose should 

of fonls The dust to be us^ ^ It 13 administcretl b> 

not less than 1 5 per cent of nico 
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including it m the drj mash at the rate of 2 per cent o\er a 
period of three to four iveeks 

dishttectants 

On e\ n ell managed pouUrv plant there is frequent 
regular and almiKt constant need for a reliable and effects e 
disinfec-tant 

Bj a disinfectant is meant a substance which is capable 
of killing microorganisms A complete disinfectant is one 
which not onlj destrojs microorganL^ms in the forms in 
which the> usuallj occur, but which kills the more resistant 
spwre forms as well A diifinction should be made between 
disinfectants and antiseptics The latter are substances 
which will inhibit or pre\ent the growth of microorganisms 
without necessanlj destro\ mg them 
Two factors enter into the choice of a disinfectant, ttz , 
efficacy and cost An mfenor dumfectant is erpensti e at 
an\ pnce, because the germ killing power of the material is 
the pnmarj reason for its use Fortunatelj there are ail- 
able at reasonable pnces cral substances which ha\ e known 
germicidal properties , 

BiehloruU of Mercury —This substance occurs as heai-j , 
colorless crj stab or as a white powder, and is odorless It 
13 extremeb poisonous, is a powerful disinfectant e\en m 
dilute solutions, and is corrosu e to metals It is not suitable 
for use in wounds because it coagulates proteins and is im- 
tatmg to tissues "When applied m a dilution of 1 to 1000 to 
clean surfaces, bicblonde of mercurj is useful as a disinfectant 

Carbolu: Acid {Phenol) — Pure carbolic acid at ordmarj 
temperatures occurs as long, whitish cr> stab, ha^ang a char- 
acterutic odor For con\emence it is usuallj sold m liquid 
form b\ the addition of a *inall amount of water Phenol 
IS sometimes u*^ as a disinfectant m 5 per cent solution 
and in that strength it is a reliable germicide, but it is more 
expensne than «ome of the other agents which are equallj 
efficient 

Phenol 13 commonb used as the standard with which to 
compare other diimfectants m determining their efficacj 
Concentrations are chosen whidi -will kill a standard culture 
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of Esoher^ha coh (B coli) m two and “^^l^^ered as 

-u. alent to 1 pa. of 

often mcorrectlj cMled chloride efficient disinfectant 

ha\ mg a strong odor of chlorine „ ^ _ and in 

m 5 per cent solution (fa ‘ properties 

addition It possesses marked <1“™™ °Ja sLrp, character- 

Creohn -A dark broun ''q“‘<^{,T'Xhonwiaiwater^ 
istictar like odor It forms a solution as a dism- 

is sometimes used in a 4 or 5 per cen 
fectant , a Unsm" a tarrj odor It 

Cresol-A strau -colored fl''“^'“'idoesnotgointosolu- 

graduallv turns dark with age and since there 

tion readdj unless warm soft " , , cresol is not cora- 
ls danger in using a tm-ature in nii\ tliorouglilj 

pletelj dissolved, care material is dependent upon 

The disinfectant propertj <>’ below that guaranteed 

Its cresjhc acid content, 5, acid should b® 

to contain at least 90 per cent of j , 1 quart to 12 gal- 
In a 2 to 3 per cent solution (»PPJ‘^^'““Snt 
Ions of water), cresol is a reha „ y^;i„i;c) —This is a 

Fomalin (commonly called ^ater It is a clear, 

per cent solution of formaldch} ® prrting odor rorraahn 
colorless liquid ha\ rag a pungc , j,5,nfcctaiit when use 
IS Ncrv penetrating and is a P°''"'’ ' f 3 to 4 per cent of 
m 8 to 10 per cent section ^ Kept tighth stop 

tonnaldelisdc gas) rormalm riith consequent loss 

pered to prevent escape of *0 K® . forronhn, caro 

strength Because of the ® contact with the s 

should be taken not to let it o® , _ 

The eves, cspccialh , should fj® P SoltdionofCrcm!) 

I ^l]tlor Crccolm Compositiis ( ® P strong coal tar o< 

A dark brown sirupv liquid j (USP) 

It IS compo-ed of cqiial^parts of ^ ,„,„t,on, (aPPe^' 

oil-potash soap In a r J to ,5 „„ Llhcant 1 

imtclv I quart to 7 ,.„c of miving naddv 

fcctant, and it has the advantage 01 
^'.aU^ 
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Saponified cresol solutions as prepared by various manu- 
facturers are often used as substitutes for compound solution 
of cresol. Under the regulations of the United States Depart- 
ment of Agriculture, only such saponified cresols as meet 
certain requirements are permitted for official dbinfection of 
cars, boats, premises, etc. A list of such permitted disinfec- 
tants is re^'ised at intervals, and may be obtained on request 
from the Bureau of Animal Industry', Washington, D. C. 

Lye . — ^ITien used in 2 to 3 per cent solution, 1,%'e is an 
efficient germ destroyer. It has the advantage of being 
relatively cheap and readily available. Because of its caustic 
action, care should he exercised when applying the solution 
not to get it in contact with the eyes or face. The use of 
lye in the treatment of fowls infested with tapeworms has 
been discussed in Chapter 12. 

Oiialernari/ Ammoniuvi Compoimd^.—These compounds 
are widely used as disinfectants because they act fast, and are 
odorless, nonirritating and noncorrosive. Thex- are also good 
deodorants. Like other disinfectants, they should be applied 
only to properly cleaned surfaces. They are much less effec- 
tive in hard water than in soft. The usual concentration is 
200 p.p.m. and at this strength they are effective against most 
of the disease-producing bacteria and viruses. 

Sodium Hypochlorite.— A grayish-white powder which has 
a marked chlorine odor, and which is somewhat unstable 
when exposed to air. It is used as a disinfectant in the same 
manner (5 per cent solution) as calcium hj-pochlorite, to 
which it is verj- similar. (There are on the market certain 
hjpochlorite powders which are effective in more dilute solu- 
tions.) The chlorine dbinfcctants may be used about the 
premises and in the poultry buildings without danger of im- 
parting undesirable odors or fiavors to eggs or other food 
products. 

Sodium Orlhophenylphenale.—Thh b a new disinfectant, 
the value of which has recently been demonstrated by workers 
in the U. S. Department of Agriculture. It is readily soluble 
in water and is therefore easy to use, but to be effective it 
must be applied at a temperature of G0° F. or above. '\Mien 
properly applied, it has been found to be highly effective 
against the tubercle bacillus and against the xdrus of infectious 
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krjTigotracheitis. is relatively non- 

of undesirable flavors in food p > especially 

toxic for livestock and bimans. V feeding stations, 

adapted as a disinfectant for use P - 
It should be used in a 1 per disinfectant, 

The Use of Disinfectants.-Whe ' “ 
the following suggestions be on^ p^„per 

1. To be efficacious, a disinfectant m 

strength. . . be clean, so that the 

2. The area to be disinfected muse 

disinfectant may penetrate we . oump may be used. 

3. Either an old broom ^sures greater penctra- 

The advantage of the latter is offers greater protection 

tion into crachs and crevices, a 

to the operator. ^ irritating, 

4. Since most disinfectants are ve rt,gutoly 

ator should protect tlie exTOsed parU oi n. 

the eyes, from contact witlr the solution. 
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Saponified cre^l eoliition^ as prepared b% \anous manu 
facturers arc often u«e<l os ^ub«;titutcs for compound «olution 
of crc«ol tndcr the rcRulation's of the 1. nitci! States Depart- 
ment of Apnculturc, onK such «aponificd crcMjls as meet 
certain requirements art permitted for ofTicial di^'infcction of 
cars boats premises etc A li«t of such permitted du-infcc- 
tants IS rea ised at mte^^ als and ma\ f>c ofitamed on request 
from the Bureau of Animal Industry ^Nn«hinpton D C 
Ay?— ^\hcn u«od in 2 to 3 r<“f ttnt ‘•olution Ue I'j an 
efficient perm deslro>er It has the advantape of Winp 
relati\elN cheap and rcadiU aanilable Becau c of its cau tic 
action, care diould be exertt cd when appUinp the solution 
not to pet It in contact with the c\es or fact Tlie u c of 
l^e in the treatment of fouls infested nith tapeworms lias 
been discussed m Chapter 12 

Quaternary Anttirmum ( on foiim/A - 'flic^ ctmpouids 
aresMdeh u«e.dasdi mfeetantslK-cauH this act fa«t and irc 
odorless nonimtatinp and noneorro i\e llics artnlvipooel 
deodoranta I ikeotherdiMnfe-ctants thc\ diould bt appheel 
onU toproperh cleaned surfaevs Ihes are much levs tfTco 
ti%e m liard water than m •soft Tlie usual concentration is 
200ppm andatthisstfcnptlithes an e/rerti\eapam«t most 
of the di<‘ea‘^producing bactena and % iruscs 

Sodium Hypochlorite —A pratisb white powder which has 
a marked chlonne odor, and which js somewhat unstable 
when exposed to air It is useel as a disinfectant in the same 
manner (o per cent solution) as calcium h\T>ochlonte, to 
which it is aen similar (There arc on the market certain 
hj^pochlonte powders which are eflectne in more dilute «olu 
tions ) The chlonne disinfectants ma\ be usd about the 
premises and in the poultra buddings without danger of im 
parting undesirable odors or fla\ors to eggs or other food 
products 

Sodium Orthophenylphenate —This is a new disinfectant, 
fieaaiueofwfiiciifiasrecentA been aemonctrateef workers 
mtheti S Department of Agnculture Itisreadih soluble 
m water and is therefore eas\ to u«e but to be effects e it 
must be applied at a temperature of GO® F or abo\ e ^Mien 
properh applied it has been found to be htghU efiectne 
against the tubercle bacillus and against the sarus of infectious 
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lao’ngotraclieitis. It has only a slight odor, is not productive 
of undesirable flavors in food products, and is relatively non- 
toxic for livestock and humans. It is, therefore, especially 
adapted as a disinfectant for use in poultry feeding stations. 
It should be used in a 1 per cent solution. 

The Use of Disinfectants.— Wlien using any disinfectant, 
the following suggestions should be observed: 

1. To be efficacious, a disinfectant must be of the proper 
strength. 

2. The area to be disinfected must be clean, so that the 
disinfectant may penetrate well. 

3. Either an old broom or a spray pump may be used. 
The advantage of the latter is that it insures greater penetra- 
tion into cracks and crevices, and offers greater protection 
to the operator. 

4. Since most disinfectants are very irritating, the oper- 
ator should protect the exposed parts of his body, particularly 
the eyes, from contact with the solution. 
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Adrenal gland*, 53 
Agglutination tc“t, 81 ff 
Agglutinin.*, 81 
defined, 27 

Aggre««in», defined, 32 
Affrewfemma gitfago, 320 
Air-^ac infection, 118 
oute, 375 

Air eac^ of fowl, 41, I2l 
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Alimentary tract, 43 
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Aluminum poL«oning. 312 
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Ateartdta eofumlo?, 334 
go/fi, 334 
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Atearvlta goUi, eggs of, 33*> 

A»citc*, 0-1 310 
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vierteaM, 321 
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diagnosis of, 189 
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pt»«tinonem antiearance of, 
J84iT 

pretention and control of, 190 
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treatment, ISO 
lumor® in, 185 
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' Bacilb, defined, 2S 
Daatracin 388 
Uactena, description of, 27 
I illustrated, 28 
Bacterial di.*ea.Be*, 8S S 
Bartwin defined, 27 
Banum antunontl tartrate, 352 
carbonate poi«oning, 300 
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t 319 

j Beak, nccTo-is of, 200 
' Bedbug*, 379 

I Bettle iarra as parasites, 3S0 
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INDEX 


399 


Bismuth poi‘5omng, 312 
Black flies, 381 
locust, 320 
Blackhead, 234 
cause of, 234_^ 
diagnosis, 237 
legions of, 236 

mortalitj from, 23< __ 

postmortem appearance 
pre\ention and control ot, 
surgical treatment of, W 
susceptibilit> of fowls to, 
symptoms of, 235 
Blood cells, 42 

311 

Blowout, or prolapse, 293 
Blue comb, 281 


blue cornu, -ssi- 
lupine poi«omng, 320 
ofturkejs 283 

1 aoi 


otturKejs it&o 
ointment for lice, 391 
Body lice, 364 JT ^ 

Bones, failure to calcifj , 264 
fractures of, 09 
of fowl, 39, 40 

radiograph of, 60 

Bone acid, 388 
poisoning, 309 
Borrell bodies in 

Borrclm galltnartim, 24J 
Borreliota ataujn, 163 
Botulism, 135 If 

symptoms of, 136 , 

treatment and prevention of, 

Brain of the fowl, 43 
Breast blisters, 30l 

Bronchitis, infectious, 

Brooder pneumonia, 284 
BrurcHo ofeorOiS, 138 
illustrated, 28 
Bumblcfoot, 60 
nutritional, GO 
staphylococci ana, 14«> 
Bursa of rabncius, 46 
aaccination in, 177 
Butjn nmalhc^ia, 5< 
Butjnoratc, 357 


Cadmu m poi«oninB, 312 
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Carbolic acid, 394 

CarbrSU-O^.^^” 
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'gS;o^a;!cfffpa-tcs3B0 
Castration, 57 U , treatment of 
Caustic pota'b aim 
‘ spurs, 69 

,grciilWa*.on,63 

"TdbSef.jf 

life historj 0 , 33J 
prevention of, 340 
treatment fun, _ 

iCcrolop'.#^ 

‘ nicer. 370 
Ccrclicllum, 43 
Corebram, 43 


(jMopisiw ';;"tShou-»,307ir 
lgScatoSrSusc,305 

™‘'’'S«roalpo' 
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I eea organs of, 5U 

gEo".™o'"/cU5v, 

ciU'Coft ‘4 , ,i 
angno-is of, HI 



I\MX 


Cliolem, fo^l, di»«einiQation of, Crc«ol, pponifictl 3% 
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transmission of, 230 Defenses, the body , 32 
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Cofumbicofa columhx, 368 of nboflaaun, 208 

Combs, dubbing, 68 of thiamin, 200 

frozen 299 of vitamin A, 204 

Copper poi«oiung 312 occurrence of, 204 

gulphatp poi«omng, 309 of vitamin D, 265 

Copulalory organ, rudimentary, 49 of vjtamm F, 261 
Com cockle poi«omng, 320 of aritamin K^, 200 

moldy effects of feeing, 318 Definitions of term", 25 ff 
smut, effect of feeding, 319 Demonstration flocks, mor 
Corpuscles, 42 17 

Cory za, infectious, 128 ^ De/iluming mite, 372 

eau«e of, 129 Dermnnyiaus gallinx, 360 

symptoms of, 129 and spirocheto*!® ^50 

treatment and prevention of, 130 Dermatitis, a e«ieuiar 142 
Cottonseed meal poisoning, 321 Demieate* lardanuf, 380 
Coy otilSo poisoning, 322 Dems root, 389 
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Creolin, 395 306 
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Dermnnysiva gallinx, 360 
and spirochetosis 2-50 


Dems root, 389 

Detoxication in the animal body, 
306 

Deutectomy , 65 
Diagnostic methods, 71 ff 
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Djaphragm of fo^^ 1, 39 
Digestive sjctem, 44, 45 
tract, histologj of, 47 
Dilution of serum, 82 
Diphthena, a\nan iJ?ec po\ 
Diplococci, defined, 29 
Disea«e control, advance^ m, 378 
present knov, ledge of, 7 
speciGc plan lor 10 
defined, 25 
djccemination of, 32 
nature of, 25 ff 
problems of toda3, 9 ^ 

Di=ea*?es, acute, 31 
bacterial, 88 ff 
caused bj faultj nutntion 
262^ 
chrome, 31 
classification of, 30 
contagious, 31 
deficiencj , 203 f 
endemic, 31 
epizootic, 31 
fungous, 31, 281ir 
infectious, 31 

of the reproductiic organs, 292 ff 
of unknowTi etiology, 3i 
peracute, 31 
protozoan, 224 
sporadic, 31 
subacute, 31 
>arus, 163 

Disinfectants, 394 jf 
complete, 394 
defined, 391 
U'G of 397 

Dtsphanjnj spiralis, 340 
D sposal pit, 70 
Dissemination .fi* 

Drugs 388 iT 
poisonous, 307 Jj 
Dubbing of combs, CS 
Duck lou«e, 368 
Duodenum, 10 

Du«fnic powder for i'Ound« 00 


i: 

J’AimnionM'' ns inltrmcibnto 
ho«ts, 350 

Echiflnnphnga finUinacea, 3<8 
I<I(mi<)r wnflli-, 29S 
1 pg bound, 202 
r PCS abriorm d 
in nbdoiiicn, 61 

26 


Etmena necalnx, 224 
tenella, 224 

\ anousspecies found in birds, 225 
Enccphalomahcia, 264 
EncepfnIora\elitis, a^^an, 207 
equine, 20S 
Endocrine glands, 52 
Ententi'*, ulecratno, 147 
i En/erobi^atjtjs Srr BlaeAbeid 
Epidemic tremor of chicks, 207 
Epitfaebal linings and \atamiii A, 
264 

Epithelioma, contagious Sec Tow 1 
pov 

Epsom salts, 390 
Ergot poisoning, 316 
Erjsipelas infection, 131 
Erysipelothnx rhusiopathty, 131 
Er\ahroc%tes, 42 
Escherichia cah, 147, 395 
Esophagus, 45 
rtiologj defined, 26 
European fowl pest, 196^ 
chicken flea, 379 
pigeon bug, 379 
Eidromhicuh ®t>ecie«, 374 
External parasites, 364 f 
Caeworms, 347 


F 

Falcult/er rostrntus, 376 
Farm nocks, mortaIi(\ in, 16 
Favus, 2S0 
Feather mites, 376 
parts of, 37 
tracts, 37 
E/^ihrr^, 37 
muscles ^sluell mo\c, 3S 
scnsitiae to touch stimuli, 3S 
structure of, 37 
Feeds, powns in, 32“ 
propnetan,, poisoning In, 327 
F( me chloride, 390 
Fleas, 376 ff 
Flc^h mite, 375 
I iotation, descnlx'tl, 81 
nukes 357 
ei stie, 3*^ 

Folir anil 270 
I ormaWt lu ih , 395 

1 ormahn 365 

III incubator fumigation. 6| 
Formalin, pfifsouuig. 327 
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Fonlcliolcra Cholera (' 

pnralj8i«, 180 

pe«l 5e« Fowl plague , 

plague, 190 ff i 

came of. 190 | 

control of, 200 , 

diagno®!** of, 199 . 

mortahtt from, IDO I 

occurrence of, 197 
postmortcmappcaranceof, 198 
?u«cept\lnht5 to, lOT 1 

pj mptoms of, 197 I 

tran«ini®<'ion of, 190 
\aru«, renstanco of, 190 I 

pox, lG3ff I 

BorrollKKlica in, 104 1 

cau'C of, 103 

diphthcnlic t^iie of, 103, 106 
inclusion bodies in, 163 
leptons of, Iflj 
mortalitj from, 108 
pretention and Control of, 108 
skin tjTie of, 103 
emptoma of, 166 
transmi««ion of, 107 
t'accination for, 

%nnw rc«i8Unce of, 104 
tick, 370 

tuberculosis See Tuberculosis 
tt-phoid See TjThoid 
Fowu, analomt of, 36 ff 
as surgical subjects, 60 
bod> temperature of, 36 
pulse-rate of, 30 

resj9tant to pjogemc organisms, 
50 

respiration rate of, 30 
Fractures, 09 

Freezing of combs and wattles, 299 
Fumigants, poi«omng bj, 3^ 
Fumigation of incubator", 94 ff 
Fungi, defined 29 
Fungous diseases, 284 ff 
Furazolidone, 390 

G 

Gali>-bladder, 47 
Gapeworms, 348 ff 
Gi^erella eaubiTietii, 319 
Gizzard, 45 
worms, 343 

intermediate host* of, 344 
Gizzardectomj , 65 
Gland, pineal, 53 


land", ailrenal, 53 
endocrine, 52 
Ijmph, 42 
paratlijTOid, 53 
pcfiaceou", M 
sweat, 3$ 
th\ mu", 53 
th>roid, 53 
ilect See Cloaciti" 

GloUidmm tesicarium 324 
twi«omng b\ seed of, 324 
Gnats, iiufTalo or turket 381 
Goiter, 270 
Contocolea gnllinx, 308 
Gontoeiea diMimilts, 308 
gigaa, 307 
Goo"c louse 308 
Go3«\'pol poisoning, 321 
Gout. 273 

Grasshoppers as intermediate hosts, 
344 

Gullet, 45 


H 

Hxmatoatphon tnodonu 380 
Hatching power ami vitamin A, 264 
and v^IamJn D, 2M 
Head lou«e, 3G7 
Heart degeneration, 302 
Heart of fowl, 4i 
Heal prostration SOI 
Hemagglutination te"t 85 
Hemagglutination inhibition te«t, 
85 

Hemophilua gallinamm, 129 
HemopToteua specie", 252 
Hemorrhagic disease 200 
Helemktg galUnie, 33S 
and blackhead, 234 
isohmche, 338 
Hexamitians, 240 
Uulommuis meleagndig, 234 
resistance of, 234 
Hock disease, 275 
Hormones, 52 

Hunudit% , incubator, and pullorum 
disease, 95 

Hjdrogcn cj-amde poisoning, 310 
sulphide poisoning, 327 
IfymenofepM caniantana, 355 
canoca, 355 

Hi-pochlonte«, 395, 396 
Hypoph% «!•?, 63 
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I 

Immuvitt, acquired, 26 
active, 26 
defined, 20 
pa'J'sue, 20 

Impaction of the crop, G7 
Incubation, high humidit\ in, 95 
Incubators, fumigating, 94 
Infection defined, 25 
Infectious bronchitis, 200 
catarrhal enteritis, 240 
larjTigotracheitis, 171 
Inflammation defined, 26 
Incecticides, poisoning bj, 310 
In«ccts, poisonous, 325 
Internal parasites, 333^ 
Intestinal roundworms, 334 ff 
scrapings, examination of, 81 
Intestine, 4G 
Iodine, 300 

cfTcct of supplcmentnrj , 277 
m hens’ eggs, 277 
Iodoform, 390 
Ipecac poiconiog, 318 
Iron poisoning, 312 
Irradiation, 204 

K 


Larvngotracheitis, sjTnptoms of, 
172 

time to voiccinate for, 177 
transmission of, 175 
treatment of, 176 
vaccination for, 17G 
Lead poisoning, 311 
<alt8, poisonous effects of, 312 
Le«ion defined, 20 
Lctluil doee of poisons, 306^ 
Leucocytozoon simondi, 247 
sntttht, 247 

Ijcukeraia »S'ecAxaanleuko«is com- 
plex 

Leukocjdes, 42 
Leuko«sis, 180 ^ 

Lice, 364 ff 

control methods for, 3GS 
Limbcmcck See Botulism 
Lime, chlorinated, 395 
I/ipevrus capoms, 367 
Liquor cresohe eomposttus, 395 
Luer, 46 

Locust poi«omng, 320 
Lungs of fowl, 41 
Lupinus auQiitli/ohus, 320 
Lje, 396 

Lj mph gland* and a*t*«scls, 42 


Kamaiji, 390 
as a poi«on, 311 

Koruifwlio lnunholHtiana, 322 ! 

Keel cj sis, 301 I 

disease of ducklings, 123 , 

lxidnc\8, 47, 48 J 

Killing fowls for nutops>, 72 
Knevuilocoplfs galltiue, 372 ' 

rnufaru!, 370 

I, 

li^HOiUTonY, thagno-tic, 7S 
proPKlures, 77 ir 

Lariiirio5to/)frs cf/«/irolii, 375 I 

Kanlcr hcitU, 3S0 1 

Lar\ ngotnvrheitjs, infectious, 171 ff 
rm«cof, 171 
diagno--is of, 175 
mortalu^ from, ITCp 
ocrurrenee of, 172 ] 

jvp'-tfnortj ni npl>eanuirt of. 173 
I-nnngoJrnrlieili’' prevention and, 
eontrtvl of, 17‘1 | 

Hjserptlhdjtv to, 172 


M 


^facrol^aclylu8 subspinosua, 320 
Magnesium chlondc poisoning, 318 
sulphate, 390 
Malarial infection*, 252 
Malnthion, 391 
for hce, 3G9 
MaUophtjgriy 304 
Mangane-^* poisoning, 312 
Marble bone, 187 
Meal worm, x eltow , 380 
Meilull i oblongata, 4 J 
Mrnaranlhu^ jelrointncus, 305 
Jfenopon gnlliruc, 305, 3C6 
Mercurial ointment, jni 
Merrun. birhlondo of, 39 J 
I>ojsomng, 313 
Mtroioites, 225 
Metals, ln'ax X , a* ixnsons 312 
Mexican rhiekcn bug .180 
Milk and iM>ia«-mm i>emvinganal«, 
315 


Milkwce<l ^Miisonnig 321 
Mineral fKiisons, 307 ff 
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Mitc«, 360#^ 
air ?3C 3J5 
cvintrol of, 3”0 
dep^unmff 372 
feather, 37G 
flc«h, 375 
root, 3G0 
«<alj leff 370 
tL-me 37o 

Mixed fe<?<l, i>oi«OTunR bx 327 
^iold», defined, 29 
\io!d} gram, poi«on«ag h^ , 3IS 
Monocx tooia, axTan 2S1 
3/orax«Wa eiuitipt*ttffr, I-IG 
Mortafit5 and labor inrofne 
chich, 17 
controlling 18^ 
mllmg and. 15 
m cage", 15 

in commercial 8o<-l.«, 13 
in dcmoftjtraUoa flock", 17 
in farm flocks, 1C 
in laxmj; conte<«, 10 
montbli diftnbuUon of 12 
poultry mcnasing. 10 
problem the 7 ff 
Mo-quito^, 3S2 

Mucous membrane* and xntanun A 
2W 

protertire pon er of, 2C4 
Maw-lc" land.* of, 3S 
»hicb more feather*, 38 
Mu-cular «*«t«D of the fo*I 3S 
Mu'tx gram poisomrg bx. 3l8 
ilycofxtcl^nujn anum, SO 98 
illuytrated 2S 
re"i"tance of, 99 
Myropliuma goUtnanim, 118 
Mxco"es, 284^ 


NAPiiTTixurcE 391 
powinins. 313 

"National Foultrv Improvement 
Pbn 97 

t fcropA/jru* "pecic" 3S0 
Necrcfo^ of th* b%k, 299 
■Nematcxle* 33l 
\embut3l anenhcfia, 5C 
Neopbrnis 2%9^ 

Nmoa* "X"teai, 43 
■Newcastle dt^f-ije, 191 ff 
cause, 191 
diagnoo", 191 


\twca<ille dt'^asc, di««etmnation 

194 

axTHplom." 192 
xacnnatjon, 195 
Niacin, M9 
Nicart/aijn 39l 
Nickil poisoning 312 
Nicotine "ulphatc 391 
a<apoi«on 314 
Nicotinic acid 200 
Nightdiailc poj'oning 32l 
Nitrofurasone 392 
Northern foal mite 392 
Nutrient allowance* 272 
Nutrition and <}i.«ea«e control, 262 
and liealth 262 
fauUx, effects of 263^ 
Nutntional disorder" 2b2ff 
eneephalomaUcia, 201 
roup, 267 268 


0 

Oidium epecie" 2S7 
Omphabti" in chicks and poults, 
143 

Oocj«ts coccidial. 226 
sponiJated refinance of 226 
"ponibtiOD of, 220 227 
OmilWiysvus Imrta, 374 
stfnantm 372 
OrTnfhant 203 

Omilhotironmlus qua’inra/halut 
343 

O teopetrosj*, 1S7 
Ova, number of, 52 
Ovanotomx , 63 
Oxarx, 49 

infection of, in pullonun disease 
80 

niimljer of ova m, 52 
Oviduct, 49, 51 
ercmon of 293 
part" of, 29-1 
nipture of, 204 
Oxyfipcuru* pofytrapezii^, 367 
Oxyspirura rnanikmi, 317 


V 

PCVCBEX*!, 46 
' Pantothenic acid 269 
' Paracolon infections, 127 
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Var'idichlorohojizpno, 3^2 
I’atnls SIS iSce Avian Irukosis 
cotnplex 

ranisiies, external, SGliT 
internal, 333 ff 
t> pea, 33-1 

P.iratj'phoid infwtions, 122# 
in man, 120 
Pamth^TOjds, 53 
Pc'fieurclla vtuUoctda, lOS, 29S 
and ruptwl ^olk, 110 
and oilema of the wattles, 2*>S 
illustratotl, 28 
resistance of, lOS 
wadeepread in N'ature, i 1 1 
Pathogen defined, 28 
Patliopenic defined, 25 
Pcnto-barbital sodium ane«lhcsj 4 , 
50 

Pcnostuis, 140 
Pentomtis, streptococcic, 145 
Perosis, 275 

PfttffercUa analipcsftfcr, H6 
Pliagoc^ to«ts, 32 
Phenol, 394 
coefTioent, 395 
Phenothiazinc, 392 
for cecal worms, 341 
Phosphorus poisoning, 314 
Phytolacca rfecanrfrn, 325 
Piceon 6\ , 382 
louse, 368 
pox x-aceme, 1G9 
tick, 378 
Pineal gland, 53 
Piperazine, 33S 
Pitmtarj body, 53 
Plants, poisonous, 320# 
Pleuropneumoiua-bke organisms, 
118 

Plexus, braclual, 43 
lumbo-«acral, 43 
Pneumoencephalitis, axaan See 
"Vewcastle disease 
PoGumonia, brooder, 2S4 
Poisoning b\ molds and fungi, 
318 

bj plants and seeds, 320 # 
occurrence of, 300 
Poisons, 300 # 

drugs ami ohermraU a«, 307 # 
Pokewoed bemes not poisonous, 
325 

Polj neunli-', 2G8 
Postmortem examination, 71 # 


Potassium cyanide poisoning. 310 
hxdroMdetoprcx ent spur grow th, 
69 

nitrate poisoning, 314 
pennanganitc, 392 
poisoning, 314 
Potatoes, ivjisorung hj , 325 
Ponder, ducting, for wounds, G6 
Pox 5rrI*owlpo\ 

Prolapse 293 
Priwimu/itirn «pecic«, 381 
ProstAojjonimiis species, 357 
Protozoa defined, 29 
Protoroan di*>taseN, 224# 
Pro\entnculu«, 45 
P^euthlf/nehia canariCTisis, 3S2 
Pseudomonas srugi no«o 1 35 
Pf,i\o&lomutn ontiairx, 35S 
P-ittacosi-*, 203 
Plcurox glutamic acid, 270 
Pullet disease, soKialled, 281 
Pullorum disease, 88 # 

and inculiator fumigation, 94 
cause of, 89 
control of, 97 
oelc of infection in, 89 
diagnosis of, 02 
dissemination of, 93 
in incubators, 03 
effect of, on egg production, 

96 

high bumiilitx and, 05 
lung lesions m, 92 
mortabtx from 95 
oxanan changes in, 91 
postmortem appeannee of, 91 
rate of spread of, 95 
suscepfibibtv to, 88 
sxmptoms of, 90 
transmission of, 89 
treatment of, 96 
Puke-rate of Tow Is, 3G 
Pycnoseelus sunnamejists, 347 
Px ndoxwe, 2G9 

Q 

Qxiix nute, 37C 

R 

RxDiOGRArn of fowl, CO 
Raiffictino cestmllus, 355 
354 

mo^inifmxfn, 355 



406 


I\DFX 


HatllitUna Ulragorui, 355 Ucfcrcncf^ on taprnom®, 35S/ 

Rangf" parah-'H iSee Coect^O'ts on tnehomoiua-'z®, 258 
on/i Avian leuko«ia compW on ulctratne cntentia, 1G2 

Rapid plate ocElutination te~t. ReproductiTC organ? di-'ea'c® of. 
Rations, need of complete, 262 292 ff 

Refcrence?.22.34.M.r/J.86 149/ of chicl?, 50 
r09j?;252/,2ry/,Ta?/.3»/ 49 3t 

358/ 284 / of male 40 

general, 22 Rc't'lanee aofined 20 

on anatotna , 53 Il<-«ptralion of fowl*. 30 

on Arizona infections, 15S (Ue-pirator\ neraousib-onlir 191/ 
on anan Ijpukrw* complev 2l3 Re«prralor\ fE\«t(n) 41 
onavunpneumoencepKaliti* 217 RibofLiain. 2t>S 
on bactcnologa , 34 Ricket?, 261 

on blackhead 236 Hohtma potudaeactn 320 

on botulism, 157 Ri>^ chafer poi«otung 326 

on Bnicfllaalorlui infection ICO Round heart di-easc, 302 
onchronicre«piralon <li«eai>e,l59 Roundnonns 334/ 
on eoecidiona, 232 inte«tmal preicntion of, 336 

OB corns, J56 trcalmcnt hr 337 

on diagno^ic methods, S6 Roup 12S / 

oneneephalomjelitis,222 nutniional 267 268 

on er\«ipelas infection, ICO Ruptured \oIk, 110 

on external rorasite*, 384 / Ri e, and ergot poL*omDg 3 19 
on foul cholera, 134 

paraiin* 213 S 

pbgue 219 

PO'* 209 J*iticnjc sejd poisoning, 318 

tuberculosL" 152 Satmmella analum 124 

tiTihoid, 153 goffinonii'i, 114 

on hexanutiast-s, 25S infections. 122 / 

on mfeclioai bronchitis 219 m man, 126 

sinusitis ISO puHBmn S') 

rraoTitis, 221 illastrated, 28 

on internal parasite*, 358 / resistance of 90 

on lanugotrachciljs 21! ‘^Jpiootis, ^5 

on Icucoc^-toroSn infection, 259 Salt, 392 
on lice 384 / pOL<>oniQg, 315 

on tmte* 384/ Saltpeter poisoning 314 

on nature of disease, 34 Salts, Ep«om, 390 

on Jsewcastle di-<a.-<, 217 Sanitation plan for di>ea>e control. 

onnutntionaldistiirbanee«,279/ It) 
on omitho*!*, 220 Sarmctpilu n7cyi, 251 

on parati-pboid infection?, 157 l Sarcoma?, 200 
on poisons, 32S / ^rco»pondion«, 250 

on poultrj industri , 22 j bcaU leg, 370 

•urgcTT, 6? I control of, 371 

on psittacosis 220 j tmte, 370 

on pullomm di-ease, 149 'Schironls, 225 

on roundworms, 358 i Scurvi in the fowl, 273 

on Tonp and cold?, 156 Sehaceoas glands, 38 

on SalinoneJIa infections, Joj <‘*eeds, poisonous, 320/ 
on sinasitis, 159 j ‘^ticemia, apoplpctiform, 145 

on staphi loroccic infecUoa®, 16l i Pwun, titer of, 82 
on ttrepfoooccic infections 162 I neutralization te?t, 86 



I\I)LX 


407 
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Silver pojsoiiinjr, 312 
.SmiiWtum species, 3Sl 
iis vector*!, 218 
Sum*, hul/jing, 1 10 
Smusiti®, inferliou‘5, llO 


Sktlcton of fowl, 30, 10 
Skm of the fowl, 38 
Slippcvl temlow, 275 
Sodium liirnrlKiinti poi«miin|», 
315 


Sodium thlonde 302 


poi«oninB 315 
fluorotcctnte, {K)i«oninK, 310 
fluonde, 3^2 
fluoMheate, 303 
livTiochlontc, 300 
nitrate poi^omiiR, 318 
orthophcnvlplicnntc, VJb 
Sohmn poisoning 325 
Sotanum nigrum, 324 
feore-hcad See Fowl po\ 
Specimen®, propamtion of, for 
shipment, 77 
bpinal cord, 43 
^irill'c defined, 23 
SpirocAflo galltnanm, 249 
dlustrateil, 28 
Spirochetosis, 218 
Sporocj<t®, 223 227 
Sporozoites, 223 

Spurs, preventing development of, 


tnmrmng of, 08 
Stained antigen test, 83 


equipment for, 84 
Staining described, 80 
Staphj lococci defined, 29 
Staphylococcic infectioii, 140^ 
StuphulococcKs aureus, 140 
illustrated, 28 
Sticktight flea, 378 
control of, 379 
Stilbestrol, effects of, 62 
Stomach worm®, spiral, 346 
tetramere, 340 
Streptococci defined 29 
Streptococcic infection®, 144 
Slreplococcus gallituiritm, 145 
■pyoqenes, 140 
illustrated. 28 
Stronqylrtides attum, 343 
Strychnine poisoning, 317 
Sulfa drugs, 393 
Sulfonamide poi®omng, 317 


t Sulphur, 39 1 

fonijxiund®, fioisoning b\, 118 
bujimrtnal capsule® 

Surgery , oh ff 
nhdoininaT, 57 
I Siituri’^, dec p, ()0 
' frkiu, CG 
‘Suturing wound®, 05 
. Save vl gKiid®, alienee of, 38 
Sipigntnu% Iraehea, 3 IS 
}Sv«ovati®, infectiou®, 206 
I .Si/rinpop/ufiiv Inpeclinniut, 376 
SjniiK and voice production, 41 
I Sv «ttm, circiil ilorv , 4 1 
. dige*‘tivo, 4 1 JT 
I mu®cu1ar, 38 
ntrvou®, 43 

reproductive, of female 19, 51 
* of mvlc 19 


I 


respirilorj , 11 
skeletal, 39, 40 


urinary , 47, 18 
T 

Tapfworm®, .352 

attached to intL®tinal wall, J56 
jio«t ® and intermediate ho^ta, 365 
prevention of, 354 
treatment for, 355 
Tarpcia aiium, 171 
Tartar emetic poioomng 318 
Tcmiicmturc of the fow I, 30 
Tenebrto violttor, 380 
Test, nggUitmation, 81 jT 
hemagglutination, 85 
' hemagglutination inhibition, 85 
I rapid plate agglutination, 84 
stained antigen, equipment for, 

' 84 

I tuberculin, 103 

vvhole-iilood, stained antigen, 83 
Te«le% 48 49 

Testing for pullorum disease, 81 ff, 

mff 

for tuberculo®!®, 103 
Tetr ichlorethv lene, 393 
Tetramere stomach worm®, 346 
THrameres amcncana, 34G 
Thallium acetate poisoning 318 
Thiamin 2CG 
Thrush, 2S7 
Thy mu®, 53 
Thv roid, 53 

enlarged, in fovvlp, 27G 
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r*..., n-r,fr } ^ aconation.Uo neotrachciU“, 

K toi 3.37 ^ i'.l’ 

Tu.-ucimtc.3T5 ' T’'!'' J 

rit.rot«'rani,S2 fo.l poi 16? Jj 

Totorco,363 , piccon poi, lO'l il 

to-ocilu of. 325 ' ” ' 

To-acolofo , 306 ' “«»' ”.2^. 

Toum drfmrf 27 ' c* P«‘. 2O0 

TracbeitL* S« LarviigotrafhpiM® ipout, ana funjp ZsS 

Tremor, epidomic, of chicks, 20* \c«i™br de^titi- 142 
Tnchomoww roJwwhse.^n Strrfieiir^ita-fttM 1o 

241 \ irus defined 20 

^firwnan.245 , di^^-aw-, 103 iT 

Tnchomonia-ns, 243 iT fowl plaeue. re«i=tanrt of 10 

rnnof-jnQrwmn«m,3fiS , por. resistance of, 104 

Tropical fowl mite, 374 uolation of, SO 

Tuiierculm te*t, 103 1 1 ilamin A and liatching power, 1 

Tuberculosn a^^an, 9SJ , definenc', 204 

cflu.«e of, 9S 1 sources of, 204 

diagno*is, 103 j Bu, 272 

dt««eminaUon of, 105 I D and hatching results 204 

extent of, ink S.lOO | de6oenea,204 

mortalitc from 100 , •ourew of, 204 

occurrence of, 00 i F deficiency , 2C-1 

postmortemapnearanceof, 401 1 K deficiency 2CC 

pre\cntioti anci control of, IOC \itamin«, 2C3^ 

wccptihility to 00 I 


ey-mptoms of 100 
Tumof' benign, 2S0 
define*!, ®0 
IQ fowl parajr«t«, 185 
malignant, 200 
occurTcnccof 201 
of tlefowI,2S9^ 
tvpeo of, 2W 
Turkey louse 3CS 
Xiphoid fowl, 114 
diagnosis of 116 
divemination of, IIC 


V\ ATTixs, cropping of, 68 
edema of, 20S 
We«tem chirlten flea, 379 
llTieat, rmuttv, feeding yalm 
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